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ee over 80 years, Epsom College has enjoyed a 
reputation for its high standard of Medical Training. 
Similarly, the London Hospital has contributed much to the 
profession in its research work on Surgical Catgut, vide 


Medical Research Council Special Report Series No. 138. 


LONDON HOSPITAL CATGUT 


out Australia. 


Princi A ts Throw 
Messns. F. H. FAULDING & CO., LTD. 
James’ Place, Adelaide. 313 Murray St., Perth. 98 Castlereagh St., Redtern Park, Sydney, N.S. W. Chart Se., 
Agents tor New Zeatand. 
Messns. N. M. PERYER LIMITED 
157 Hereford Street, Christchurch, 
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JOHN WEISS & SON, LTD. 


287 OXFORD STREET, LONDON, W.1 
Telegraphic Address: ESTABLISHED 1787 


Lithotrite, phone, London 


CLEFT PALATE AND HARELIP INSTRUMENTS 


Cleft Palate Needleholder, improved model, Denis Browne’s. 


if —s E 


Harelip Forceps, angled on flat, box joint, 
Children’s Hospital pattern. Tension Bridge, Denis Browne's. 


Fu Size 
Harelip Knife, chisel edge, Denis Browne's. 
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NATURAL 
BILE MEDICATION 


Bile, administered by mouth, is an 
effective cholagogue and choleretic. It 
promotes emptying of the gall bladder 
and appears to stimulate the secretion 
of bile by the liver. For these effects 
it is commonly used as an adjuvant to 
the treatment of chronic gall-bladder 
disease, hepatic insufficiency and 
migraine. It is sometimes of service as 
part of the treatment of anorexia, 
intestinal indigestion and constipation, 
and its bacteriostatic action inhibits 
putrefactive changes in the intestines. 
Other therapeutic uses for bile include 
the treatment of steatorrhoea, in which 
condition it promotes the absorption of 


fatty acids and fat-soluble vitamins 
from the intestine. 


Postoperative management is par- 
ticularly important in patients with 
obstruction of the common duct. Extra- 
hepatic functions of the bile play an 
important part in body economy, and 
restoration of normal intestinal function 
will follow feeding of Desicol to 
patients whose bile is being lost. 


The majority of patients who suffer 
from pain and dyspepsia after chole- 
cystectomy can be relieved by a fat- 
free diet and adequate intake of bile 
salts—Dubilet, et al., Am. J. Digest. 
Dis., 5: 348, 1938. 


Desiccated bile in a form which is readily soluble, and similar to whole 


fresh bile in therapeutic activity, is supplied in Desicol Capsules, each of 


which is equivalent to approximately 2-5 c.c. of fresh whole gall-bladder bile 
or 25 c.c. of liver bile. Desicol Capsules are supplied in bottles of 50. 


Full details, together with suggestions for dosage, will be furnished on request. 


PARKE, DAVIS & COMPANY 


BOX 4198 XX, 


SYDNEY 
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HEN the first oil-immersed, shock- 
W orvct diagnostic tube unit (Model SP 
Coolidge) was introduced five years ago, 
roentgenologists predicted its rapid adoption 
as a highly practical and economical means 
of making existing equipment shockproof. 
Now you may enjoy the benefits of this 
epochal development in a new Coolidge tube 
unit—Model DX—which despite its remarka- 
bly small size and light weight offers the same 
practical range of diagnostic service. More- 
over, it is immediately adaptable to practi- 
cally any type of tube stand in present use, 
to effect 100% electrically safe operation. 
You'll also appreciate the other improve- 
ments and refinements which assure you the 
most satisfactory tube service you have ever 
experienced. The new cathode construction, 


for example—oil-cooled, to eliminate cathode- 


The Tube You've Been Waiting For 


MODEL DX COOLIDGE 


A new oil-immersed, shockproof, 
double-focus diagnostic tube 
unit—much smaller and lighter; 
more flexible; efficient and dura- 
ble; and universally adaptable. 


gas problems once and for all, thus insuring 
a better and more economical tube perform- 
ance; the plug-in type of cable connections, 
which simplify tube service and minimize in- 
terruption to working schedules; the small, 
light-weight cables which increase flexibility 
of use; and the two most practical double- 
focus combinations for modern diagnostic 
requirements. 

In planning toward modernization of your 
present equipment, be sure to investigate all 
the possibilities with the Model DX Shock- 
proof Coolidge tube unit. 


WATSON VICTOR 


(Incorporated in N.S$.W.) 
Bligh St., Sydney ¢ 16 The Terrace, Wellington 


Brisbane, Adelaide, Perth, Newcastle, and Launceston 
Christchurch, Auckland, and Dunedin 
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Matched to Maintain Standards 


Kodak Dupli-Tized Ultra-S X-Ray Films and 
Kodak X-Ray Tested are and 
manufactured to a single end—to suit every re- 
ooumes of today’s t iques and the essentials 
correct interpretation. ese fine products are 
balanced to provide and maintain complete and 
continuous uniformity. Standardise on them. 


KODAK (A/asia) PTY. LTD. 


SYDNEY, MELBOURNE, ADELAIDE, BRISBANE, PERTH, 
HOBART, LAUNCESTON, CAIRNS, TO WNSVILLE, TOO- 
WOOMBA, ROCKHAMPTON, NEWCASTLE & BALLARAT 


Also Stocked 


by 
KODAK, New Zealand, LTD. 


WELLINGTON, AUCKLAND, DUNEDIN, CHRISTCHURCH 


Surcery. 
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MERSON’S STERILE EYELESS NEEDLE SUTURES 


NEEDLES OF 
CARBON-STEEL 
MATERIAL IS 
—finest CONTINUOUS 
WITH NEEDLE 
and point— 
—no doubling 
—greatest of thread— 
strength— 


Note how suture end is 
securely held within the 
hollow head 


A WIDE RANGE OF MERSUTU RE NEEDLES CAN NOW BE 


SUPPLIED ATTACHED TO CATGUT, BRAIDED SILK OR SILKWORM GUT 
EVEN GOSSAMER-FINE 


Trauma reduced to a 
minimum 


G. F. MERSON 
EDINBURGH, SCOTLAND 


Supplies may be obtained from the following, who are Sole Agents for 
Merson’s products in their respective territories and carry adequate stocks: 


AUSTRALIA 

Drug Houses of Australia Ltd., incorporating : 
WESTERN AUSTRALIA - - - Felton, Grimwade & Bickford Ltd., PERTH 
SOUTH AUSTRALIA - - - A.M. Bickford & Sons Ltd., ADELAIDE 
VICTORIA - - Felton, Grimwade & Duerdins Ltd., MELBOURNE 
NEW SOUTH WALES - -~— - Elliotts & Australian Drug Ltd., SYDNEY 
QUEENSLAND - - - = ~- T. & E. (Surgical) Ltd., BRISBANE 


Dental & Medical Supply Co., Ltd. 
NEW ZEALAND / AUCKLAND — CHRISTCHURCH —— DUNEDIN 
WELLINGTON (Head Office). 
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FINER DIAMONDS .. 
«<> 


Diamonds— Diamonds— Diamonds— 
£175. £157. £55. 


Diamonds— Magnificent Diamonds— 
£50. Diamond Ring. £90. 


Diamonds— Diamonds— 
£45. £135. 


CLIPS & BROOCHES 


Pearl Set 
Vine Brooch— 


Diamond Clip 
Brooch—f110. 


DRUMMOND & CO. 
JEWELLERS 


344-346 COLLINS STREET, MELBOURNE 


Wm. Drummond .€ Co. are celebrating this year the eighty-third 
Anniversary of their establishment in business in Collins Street. 


see 
viii 
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Diamond Brooch— 
£150. 
P 
_ Diamond Brooch— Diamond Brooch— 
£85. £150. 
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D & G Sutures are issued for usage under British Ministry of Health Licence No. 032-C. 
Australian Agent: W. Ramsay (Surgical) Pty. Ltd., 340 Swanston Street, Melbourne, C.1. 


British Medical Agency of New South Wales Ltd. 


B.M.A. HOUSE, 135-137 MACQUARIE STREET, SYDNEY. 
The Official Agency of the B.M.A. (N.S.W. Branch). 


Our Services include: Supplying of Reliable Locum Tenens, Assistants, etc. ; 
Valuation, Sale, and Purchase of Medical Practices, Partnerships, etc.; 


Advice on Life and Endowment Assurances; Agents A.M.P. Society. 
Trustees, B.M.A. (N.S.W. Branch) Superannuation Sickness and Accident Fund. 
(Open to members or potential members of the Branch.) 

All Fire and Accident Insurances Effected. 

Bookkeeping and Accounts Service. Duplicating and Copying Service. 
FREE ADVICE 


in strict confidence, on all matters connected with the business side of medical practice. 


FINANCIAL ASSISTANCE FOR THE PURCHASE OF PRACTICES IS AVAILABLE 
IN APPROVED CASES. 


Consult Us For All Medical Agency Work. 


Write, Telephone, or Call on 


E. J. L. DAVIES, Secretary. "Phone: B 4159. After, Business Telegraphic Address: 
Locumtens, Sydney. 
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CHATEAU TANUNDA 


BRANDY 


Since 
from Pure Grape Wine 


The quality of the grapes produced at the 
famous Chateau Tanunda Vineyard is second 
to none in the world. Chateau Tanunda 
Brandy is distilled from the purest wines made 
from these luscious grapes, and it retains the 
valuable ethers which go to make its medicinal 
properties. Its distillation is carried out under 
Government supervision. Chateau Tanunda 
Brandy is supplied to most Hospitals and 
Government Institutions throughout Australasia. 


Proprietors: 


B. SEPPELT & SONS LTD. 
Head Office at 
SEPPELTSFIELD, SOUTH AUSTRALIA 


Branches at Sydney, Melbourne, Adelaide, 
Brisbane, Fremantle and Broken Hill 
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ON ARRIVAL IN M N Z S 
MELBOURNE SAY 


YOUR 
TAXI-DRIVER 


* 


And then you'll be sure of 
unrivalled service, perfect 
cuisine, a restful atmos- 
phere and a _ pervading 


sense of comfort. Over a 


hundred rooms, centrally 


heated and each with its 
own bathroom, have just 
been newly furnished and 
fitted in the most modern 


manner. 


Room and breakfast (from 
16/- a day), or inclusive 
tariff. Menu, table d’hote 


or a la carte. 


TELEGRAPHIC ADDRESS _ MENZOTEL _ MELBOURNE 
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49/6 net each. Issued Quarterly in July, October, January and April. Volumes commence in 


July, but subscriptions may start at any time. Title and Index with April number. Cases for binding, 
4/- net; or each Volume bound complete for 7/6 net, post free, on receipt of the four numbers. 


Che 
Journal Surgery 
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Each volume contains about 800 pages, lavishly illustrated. The contents are made up of Original 
Papers, Descriptive Accounts of Contemporary Surgery in other Countries, Articles on Surgical Tech- 
nique, Experimental Surgery, Short Notes of Rare or Obscure Cases, and Critical Reviews of Surgical 
Books, etc. 

“Remarkable for the excellence of its illustrations.”——BRITISH MEDICAL JOURNAL. 

“Need fear comparison with none. We would impress upon all surgeons the need to subscribe to this 
Journal,”’—LANCET. 

A GENERAL INDEX OF THE FIRST 10 VOLUMES OF THE JOURNAL (1913-1923) has been 
prepared, uniform in size with the page of the Journal. Cloth, gilt lettered. Price 5/- net. 

ALSO: GENERAL INDEX, VOLUME 2 (Ten Volumes, 1923 to 1933). Price 10/6 net. 


ATLAS OF PATHOLOGICAL ANATOMY, under the Editorship of E. K. Martin, M.S., F.R.C.S., of 
University College Hospital, London, describes some of the most instructive and historical specimens 
in the Hunterian Museum of the Royal College of Surgeons and in other Museums. The descrip- 
tions are illustrated both in colour and black-and-white, and with X-ray pictures and drawings of 
microscopical sections. 


Vol. I contains Fasciculus I. TUMOURS OF BONE; II, DISEASES OF THE STOMACH; III, 
DISEASES OF THE BREAST; IV. DISEASES OF THE KIDNEY; V, DISEASES OF THE GALL- 
BLADDER AND _ BILE-DUCTS; INFLAMMATION OF BONE. Vol. II contains Fasciculus VI, 
DISEASES OF THE JOINTS: DISEASES OF THE THYROID GLAND; VII, DISEASES OF THE 
THYROID GLAND: DISEASES OF THE MOUTH, PHARYNX AND CESOPHAGUS; VIII, DISEASES 
OF THE ALIMENTARY CANAL; IX, DISEASES OF THE GENITO-URINARY SYSTEM AND OF THE 
APPENDIX; X. GANGRENE; FIBROCYSTIC DISEASE OF BONE; MISCELLANEOUS. 


BOUND IN CLOTH, with Index and Title, price 75s. net ench volume. 
Any Fasciculus supplied bound in stout paper covers at 21/- net, or 15/- net to Journal subscribers. 


JOHN WRIGHT & SONS LTD., Publishers, BRISTOL, ENGLAND 
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LEWIS’S BOOKS 


With 463 Illustrations (some Coloured). Pp. xii + 552. 9% x 6§ inches. 
42s. net (in Great Britain); reduced postage abroad, 1s. 


ROYAL NORTHERN OPERATIVE SURGERY 


By the SURGICAL STAFF OF THE ROYAL NORTHERN HOSPITAL, LONDON. 
Edited by Sir Lancelot Barrington-Ward, K.C.V.O., F.R.C.S. 


CONTRIBUTORS: 
Sir Lancelot Barrington-Ward, F. D. Saner, Kenneth Walker, W. B. Gabriel, R. J. McNeill Love, 
Hamilton Bailey, Eric Lloyd, C. S. Lane-Roberts, Norman White, J. B. Hunter, M. F. Nicholls. 


. an excellently balanced work ... a welcome addition to British surgery .. .”"—Practitioner. 


Fourth Edition. With 818 Illustrations (109 Coloured). Demy 8vo. Pp. viii + 996. 
28s. net (in Great Britain); postage Is. 6d. 


A SHORT PRACTICE OF SURGERY 


By HAMILTON BAILEY, F.R.C.S.Eng., Surgeon, Royal Northern Hospital, London, etc., and 
MeNEILL LOVE, M.S.Lond., F.R.C.S.Eng., Surgeon, Royal Northern Hospital, London, etc. 
ae Even the most critical could reasonably desire no more as regards text, illustrations and general 

make- -up.”—British Medical Journal. 


Gabriel’s PRINCIPLES AND PRACTICE 
OF RECTAL SURGERY 


Second Edition. With 9 Coloured Plates and 
162 Black and White Illustrations, including 8 
Plates. Royal 8vo. 28s. net (price in Great 
Britain); postage ls. 


“... one of the best accounts of rectal surgery . 
—Lancet. 


Fifield’s INFECTIONS OF THE HAND | 
Second Edition, revised by Patrick Clarkson, 
F.R.C.S. With 57 TIllustrations, including 8 
Plates, 2 coloured. Crown 8vo. 9s. net (price 
in Great Britain); postage 6d. 


” 


. can be recommended without reserve .. . 
—Guy’s Hospital Gazette. 


LONDON: H. K. LEWIS & Co. Ltd, 136 GOWER STREET, W.C.1 


Every standard accepted 
operation described 


and illustrated 


MODERN SURGICAL TECHNIC has been deliber- 
ately designed to be but one thing—the most 
complete, most thorough, most up-to-date, and most 
authoritative work on surgical technique ever 


published. 


By a method of presentation following the principle 
that “‘one picture is worth a thousand words", the 
technique of all operations in accepted use to-day, 
from the simplest to the most complicated, is 
described and illustrated step by step. 


With 2174 illustrations (more than one to a page), 
mostly drawn by W. C. Shepard, one of the 
world’s greatest medical artists, the work is a verit- 
able picture-encyclopedia, clearly and concisely 
interpreting the operative methods of prac- 2s 
tically every living authority on any part of 
the body. 
Write for full particulars. If you wish, a @ By Max Thore 
set of the books will be sent to you on K.C. (Italy). 3 - has 
approval. indexed. | 800 pe ° ray 
or purchasable 


ANGUS & ROBERTSON LTD. of 21/., 
89 Castlereagh Street, Sydney 


K.L. H. (France), 
each completely 
Cash Price £9/9/., 


in 10 monthly Payments 
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KANAVEL’S 

Infections of the Hand 
SEVENTH EDITION, by ALLEN B. KANAVEL, M.D., Sc.D. Pp. 503. 229 Illustrations. 
Price 30s. “This classic should be in the hands of every doctor and medical man.”—South 
African Medical Journal. 

LAKE’S 

The Foot 


SECOND EDITION, by NORMAN C. LAKE, M.D., F.R.C.S. Pp. viii + 366. 113 Illustrations. 
Price 12s. 6d. “ ‘Lake on the Foot’ will be a standard book for years to come.”—British 
Medical Journal. 


WAKELEY AND ORLEY’S 
Textbook of Neuro-Radiology 


By CECIL P. G. WAKELEY, F.R.C.S., F.A.C.S., and ALEXANDER ORLEY, M.D., D.M.R.E. 
Pp. xiv + 336. 229 Illustrations. Price 25s. “Entirely up to date and remarkably complete.” 
—Post-Graduate Medical Journal. 


CORRIGAN’S 
Clinical Diagnosis of Swellings 


E. CORRIGAN, M.D., F.R.C.S. 120 Illustrations. Price 18s. “Well illustrated, written 
~y a pe om style and easily understood.”—Medical Press and Circular. 


BAILLIERE, TINDALL AND COX 
7 & 8 Henrietta Street, London, W.C.2 


F 
ad A. H. Spencer Pty. Ltd. 


Accurately 


Di ed New, Secondhand and Rare Booksellers 
Spens 
Op _ ] Hill of Content Bookstore 
86 Bourke Street 
Prescriptions MELBOURNE, C.1 


Our stock of new books on all subjects is 
unexcelled anywhere in Australia, and in some 


COME TO WOOD’S 


During the 46 years in business directions is unequalled. 

our aim has ever been to main- 

tain the _highest quality and We specialise also in old, rare, and valuable 

accuracy in all our work. books, pictures, original documents,  etc., 
especially such as relate to the discovery and 

"Phone: MU 4318. exploring of Australia, Tasmania, New Zealand, 


and the islands of the Pacific Ocean. Those 
who would like to receive our lists and cata- 
logues of such items will oblige by requesting 


WgoD us to place their names on our mailing list. 


The Hill of Content Bookstore is famous for 


Open until 9 p.m. Fridays. 


THE OPTICIAN the intelligent and expert attention given to all 

E. Wood & Co. Pty. Ltd. enquiries relating to books old and new, in any 

95 ELIZABETH ST., MELBOURNE, C.! and every language, no matter where published. 
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The difference in price be- 
tween the big, quick-stepping 
Buick and the higher priced 
Sixes boils down in most cases 
to less than £50. 


That is why we think you 
ought at least to drive a Buick 
before you make up your mind. 


You ought to look into the 
reserve and power that its lion- 
hearted Dynaflash Straight Eight 
engine gives you — it’s power 
you may have plenty need of on 
tough pulls and all-day drives. 


You ought to look into the 
comfort of BuiCoil Torque-Free 
Springing — you'll spend many 
an hour behind this wheel and 
they should be hours untaxed 


for 
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driving strain. 


Look, too, into the outlook 
that makes driving safer and 
more pleasant by giving you a 
windscreen and windows that are 
deeper and wider with narrower 
corner and side pillars. 


More than all this, study care- 
fully the staunch and sturdy 
under - structure, the fine and 
prideful workmanship that pro- 
tects your investment through 
long years of faithful service. 


The difference is small — 
especially if you count the 


“extras” Buick’s price includes. 
The difference in value is very 
great. 


You will find that Buick 


by jars and jolts, by tension and 


\ \ 


will give you a bigger yield in 
fun and pleasure and service — 
not to mention in life - time 
satisfaction. 


GENERAL MOTORS-HOLDEN’S LTD. 


Buy on the Convenient, Confidential 
G.M.A.C. Payment Plan, specially 
arranged to suit your individual needs. 


You don’t pay 
more—You invest 
a little more 
-that’s all 


Buy from your local Buick Dealer 


Sold and Serviced by Buick Dealers throughout Australia. 
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JACKSON SPRING 
PTY. LTD. 


Customs, Transport and 
Shipping Agents 


Cartage Contractors 
Insurance Brokers 


Storers 


495 Adelaide Street, Brisbane, Queensland 


’*Phone: B 1978 (2 lines). 


8-12 Bathurst Street, Sydney, N.S.W. 


*Phone: M 6504 (11 lines). 
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The Original Preparation 
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Admitted. 
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package of either, you open a Massage, Modern Operating 
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WORLD’S LARGEST MANUFACTURERS OF 
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Electric Light Baths, equipped Laboratory, 
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Short Wave Diathermy. and X Ray. 
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upon which they write—who have enthusiastically 
co-operated with the Editors in this great work because 
of their conviction that this is rendering the greatest 
service to the medical profession. 
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New Practical System of Surgery 
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PHOTOGRAPHY IN SURGERY. 
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FOR ANTISEPSIS--- 
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and has been proved an efficacious germicide antiseptic 
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TI-TROL Oil, which is shown by the Rideal-Walker test 
as being from eleven to thirteen times stronger than 
carbolic, with the added advantage that it is NON- 
IRRITANT and will not burn or sting, even in open 
wounds. This fact, plus its efficacy, suggests MELASOL 
for use in - hospitals, surgeries and the _ sick-room. 


FOR PERIONYCHIA, ETC. 


seconds. Tests at St. Bartholomew’s Hospital, 
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ment of stubborn perionychia, and particularly 
satisfactory as a mouth-wash, gargle and for 
the dressing of wounds, cuts, sores, skin 
eruptions and pus formations. MELASOL is 
soothing and helps quickly to relieve pain and 
allay inflammatory conditions. 
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stood up to tests by the Honorary Pathologist 
of two Sydney Hospitals, who found that 24% 
MELASOL kills hemolytic streptococcus in 30 


London, showed that MELASOL diluted to 
1:3,200 inhibited the growth of the same 
organism. 


In using MELASOL you get all the germicidal 
and antiseptic virtues of TI-TROL oil in 
standardised water-soluble form pathologically 
and analytically tested—indicating the safety 
and efficacy of MELASOL for use in general 
practice. j 
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NON-POISONOUS 


ANTISEPTIC 


NON-IRRITANT 
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Manufactured by 
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Safeguards the Surgeon 


Samples from every batch of sutures tested by 
a Bacteriological Institute 


AVSTRAL 


Recognising the great importance and desirability of a definitely 
sterile suture, embracing the other assets so necessary to the surgeon, 
the manufacturer, in conjunction with Bacteriological Authorities of 
the highest standing, conducted exhaustive research work and tests 
over many years before this product was finally conceived and 


perfected. 


Hermetically sealed in an aseptic solution. 
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in the treatment of 


Athletic 


Bandage cut to form “ tails” Knee support completed : 
THIs and other uses of ‘ Elastoplast ’ are fully described in the medical 
handbook ‘“‘ Elastoplast Technique,” a copy of which may be 


obtained free on application to your nearest wholesale Distributor. 


E astopla Sl THE MODERN SURGICAL DRESSING 
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‘ESMODIL’ 


in post-operative retention of urine 


“‘has often worked like a charm’ 


(B.M.J., 1937, i, 1297.) 


It has proved successful in stimulating peristalsis in the 


treatment of bowel atony after laparotomy. 


Similarly, it can be recommended as a prophylactic to 
be administered before an operation which is liable to 
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“ROTALIX” the 


any position 

HE demand curve for “Rotalix" has mounted ever since this tube 
became commercially available in 1929. Of course there's a reason 
. . « the radiographic quality obtained by the use of "Rotalix" cannot 
be achieved with any stationary anode tube. 

The increasing number of "Rotalix" orders show that more and more 
radiologists are recognising this superiority. 

The “Rotalix" has more than lived up to our claims. 

The “Rotalix" is one more instance where Philips successful design is 
based on a sound physical principle. 
Our descriptive booklet will give you the details about “Rotalix". 


Please send for one. 
Full details on application to 


Shockproof and Non-Shockproof—fitted with ball bearings for operation in 


PHILIPS LAMPS (Ajasia) Pty. Ltd. 


X-RAY DIVISION 


PHILIPS HOUSE, 69-73 CLARENCE STREET, 


AND ALSO AT 590 BOURKE STREET, MELBOURNE, 
BRISBANE — ADELAIDE — PERTH — WELLINGTON 
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ANDREW BOORDE AND HIS BREVIARY OF HEALTH.’ 


By K. F. Russe t, 
Melbourne. 


“A Propheme to Chierurgions. 
£ 


“CHIERURGY is a laudable science and worthi to be estemed & regarded for the 
great utilitie of it, for it is a science urgent, needftil & necessary for the 
preservacion of man’s life, wherefore maisters of chierurgery ought to be 
expert in their faculti, having good wittes & memory, evermore to be diligent 
and attendable about their cures, and to be of a good judgement in the 
knowing of the disease, and to minister such Salves and medicines as is 
according to the infirmity, sicknes, or sore. Also they must have a good eye 
and a stidfast hande for chierurgy consisteth in working medicines & other 
necessari things concerning the scyence with the hande. Also chierurgions 
ought to be wise, gentil, sober, circumspect and learned, and not dronken, and 
to promise no more then they be able to perfourme with gods help, and not to 
be boistious about his pacients, but lovingly to comfort them. Also every 
chierurgion ought to know the complexion of his pacient, and to consider the 
age, the weakness, and strength, and diligently to consider if the sicknes, 
sore or impediment be particular by himself, or els if it have any other 
infirmitie concurrant with it, or els that the sicknes in ye exterial partes 
have any feding from ye interial partes, and that they be circumspect in 
incisions, & Scarificacions and Flebothomy, & sure in Anathomy, an in no 
wise to let blud in any perticuler place, then when ye signe hath any dominion. 
Furthermore chierurgions must be circumspect in serching greene wounds 
that be festered and fistiled, & that they clense and scoure the wounds from 
al corruption, and that they heale not ye woundes to quickly, making the 
wound whole above and false underneth. And in any wise let them be sure in 
serching of the deepnes of woundes and fistules, & according to the deepnes 
to make the tentes. 

“Also they must know the operacion of all maner of breades, of drinks, 
& of meates. And to have ever in redines their instruments, their salves & 
their ointments, & in periculus causes one chierurgion ought to consult with 
an other, & to have the councel of a doctour of phisicke, for their is no man 


can be to sure to help a man, as god knoweth, who kepe us all. 
“Amen.” 


1 Accepted for publication on November 25, 1938. 
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The above sound advice was published in 1547 in the preface of “The 
Breviary of Helthe”, the author of which was a very quaint figure in the 
history of medicine 

The 1547 edition is the earliest known, and was “imprynted at London 
in Flete strete at the sygne of the George next to Saynt Dunstones churche 
by Wyllyam Myddelton”. Other editions appeared in 1552, 1557, 1575, 1587 
and 1598. 

Apart from the Breviary, Boorde was also the author of “A compendyous 
Regyment or a Dyetary of Helth”, which was printed by Robert Wyer in 
1542; “The fyrst boke of the Introduction of Knowledge”, William Copland, 
1547; and he was probably also the author of “The boke for to lerne a man 
to be wyse in buylding of his howse for the helth of body etc”, Robert Wyer 
(Ca. 1540). “The Pryncyples of Astronamye” was another book of Boorde’s 
writing. Several other works are also ascribed to Boorde, some with doubtful 
correctness. 

Merry Andrew Boorde was born about 1490 and brought up at Oxford. 
While under age, he was admitted to the very strict Carthusian Order of 
Monks. 

The strictness of the order apparently proved galling to the young monk, 
for he wrote to his prior seeking dispensation from his vows, as he said: 
“T am nott able to byd the rugorosyte of your relygyon.” 

Dispensation forthcoming, Andrew decided to study medicine; he there- 
fore left England and went over to the Continent. He next appeared in 
England in 1530, when he was attached to the Duke of Norfolk; and when 
his “Dyetary of Helth” appeared in 1542 it was dedicated to his patron. 

He did not stay long in England, for in the years 1532, 1534, 1535, 1537 
and 1542 he was on the Continent travelling extensively and visiting the 
various universities. It was while he was at Montpelier in 1542 that he wrote 
the Dyetary and the Breviary. 

During his brief stays in England he practised at Glasgow, London, 
Winchester and Leith. 

Although he had dispensed with his vows in 1529, he was still a priest 
as well as “doctour in Physycke”; and in 1547 he heaped fire and brimstone 
on his head by keeping three ladies of easy virtue in his lodging at Winchester. 


He next appears in the same year in the Fleet prison, the above offence 
probably having something to do with his incarceration. 


His will was made in 1549 while he was still in prison, and proved the 


same year, so that Merry Andrew ended his somewhat chequered career 
in prison. As will be seen later in extracts from the Breviary, he offers 
somewhat naive advice to persons afflicted with the prison sickness, for this 
was not the only time he had been in trouble, as in 1534 he was confined in 
the charter house of his order for some offence and was set free by Cromwell. 


His Breviary is a collection of brief notes on various diseases; the 
derivation of the name of the disease is given, its etiology and treatment. His 
idea of the etiology is delightfully vague, but is in accord with the ideas 
held in his time. His treatment is also somewhat vague, and his surgery 
almost nil, though he recommends excision of a strangulated hernia, together 
with the testicle, as the only means of saving such a patient’s life. 
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Some of his medicines have weird and wonderful ingredients in them. 
Dragon’s blood (sanguis draconis) plays an important part in many of his 
prescriptions, be they for piles or the King’s evil. 

In many of the diseases he shows a great knowledge of the various signs 
and symptoms, as witness his various pictures of syphilis below. 

His advice to surgeons which prefaces this paper is the more interesting 
when one remembers that surgeons in those days were very small fry in the 
profession, being but little removed from barbers, and were more or less looked 
down on by the physicians as necessary evils. 

Apart from some slight corrections in phraseology, the following extracts 
are just as they appeared in the 1575 edition of the Breviary. 


“The sicknesse of the prysons. 

“Carcinoma is the greke worde. In Englishe it is named the sicknesse 
of the pryson. And some auctours doeth say that it is a Canker, the which 
doth corode and eate the superiall partes of the body, but I do take it for 
the sickness of the pryson. 


“The cause of this infirmitie. 
“This infirmitie doth come of corruption of the ayer and the breth and 
fylth the which doth come from men, as many men be together in a little rome, 
having but little open ayer. 


“A remedy. 

“The chiefe remedy is for man, so to live, and so to do, that he deserve 
not to be brought into no pryson. And if he be in pryson, eyther to get frendes 
to helpe him out, or els to use some perfumes, or to smell some odiferous 
savours, and to kepe the pryson cleane.” 


“The principal veines in man. 

“Mediana I do take him here for the first veine, then is Cardiaca and 
Sophena, & Cephalica, & Basilica, & Salnarella & Epatica, & Sciatica, & the 
hemorodiall veynes. Mediana doth lye in the middle of the armes, and is one 
of the veynes to be opened for any passion or grefe about the heart. Cardiaca 
is at the one side in ye middle of ye arme, & is opened for passion and diseases 
about ye heart. Sophena doth lye a little from ye ankle, and is opened for 
passions in ye liver and the stones. Cephalica doth lye a little under ye thome 
and is opened for passions of ye head and eyes. Basilica is opened for passions 
of ye liver and for a fever quartain. Salnarella doth lye betwixt ye little finger 
and the lech finger, and is opened to cleanse all ye body. 

“Epatica is opened to clense ye lyver. Sciatica doth lie in ye otward 
part of ye feete and is opened for the Sciaticke passion. The Hemoroidial 
veines be opened to purge melancoly.” 


The above are, of course, the familiar instructions for the veins to be 


opened in phlebotomy, which was the principal work surgeons were called 
upon to do in early days. 


“The Pyles and the Emorodes. 
“In English it is named the Emorodes or piles ye wich be veins in the 
extreme part of the longacion to whom doth happen divers tymes two sundry 


bey) 

| 


ANDREW Boorpe. 117 


passions; the first is lyke pappes and teates, and they will bleede, and they 
be the very Emerodes, the other be lyke wartes and they will iche, and water, 
and smart and they be named the pyles, and in the sayd place doth breede 
other infirmities as Ficus in ano, Fustula in ano. 


“The cause of this impediment. 
“This infirmitie or impediment doth come of malicious humours in the 
mawe and intrayles, or it may come of a colericke humour. 


“A remedy. 
“Take of Bole armoniake, or Terre sigillat, of Sanguis draconis, of eyther 
an once, of Carabe, of Aloes cicorine, of eyther halfe an once, confecte this 
together with the white of an egg, or twoo, and suppositarely use it.” 


“The Kinges Evyll. 
“The cause of this impediment. 


“This impediment doth come of the corruption of humours, reflecting 
more to perticular place than to universal places, and it is much lyke to a 
fystle, for and if it be made whole in one place it will breke out in an other 
place. 

“A remedy. 

“For this matter let every man make frendes to the Kinges Majestie, for 
it doth pertayne to a king to helpe this infirmitie, by the grace the which is 
geven to a king anoynted. But for as much as some men doth judge divers 
tymes a Fystle or a French pocke to be the Kinges evyll, in such matters it 
behoveth not a king to medle withall, except it be thorow and of his bountifull 
goodnes to geve his pitifull and gracious councell, for kinges and kinges 
sonnes and other noble men hath been eximious Phisicians.” 


“The Frenche Pockes. 


“The grecians can not tel what this sicknes doth mene, wherefore they 
do set no name for this disease, for it did come but lately into Spayne and 
France, and so to us about the yeare of our Lord 1470. 

“In English, Morbus Gallicus, is named the French Pocks, which when 
I was yonge they were named the Spanish pockes; the which be of- many 
kyndes of the pockes, some be moyst, some be waterish, some be dry and some 
be skorvie, some be lyke scabbes, some be lyke ryngewormes, some be fystuled, 
some be festered, some be cankorus, some be lyke wens, some be lyke byles 
[boils], some be lyke knobbes and knurres, and some be ulcerous having a 
little drye scabbe in the middle of ye ulcerous scabbe, some hath an ache in 
the joynts and no signe of ye pockes and yet it may be the pockes. All the 
kyndes of the pockes be infectious. 


“A remedy. 


“Take of ye grece of a bore ye skin clene picked out ye weight of a pound, 
of ye pouder of brimstone iii onces, of ye pouder of oyster shels ii onces, of 
verdigrece ye weight of xii onces, of ye inward barke of ye branches of a 
vine v onces, then stampe al this together in a morter and anoynt ye body, 
specially as nigh ye sores as one may, and then lay the person in a bed and 
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cast cloths inough over him and let him swete xx or xxiii houres; do this 
iii times in ix dayes and after that take an easy purgacion, and take of the 
water of Plantaine halfe a pynte, of Mercury sublimated the weight of viii 
onces, of Roche alom halfe an once, make pouder of it, and mixe all together, 
and with a fether anoynt the places.” 
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THE EXPERIMENTAL STUDY OF TISSUE 
TRANSPLANTATION AND ITS 
BEARING ON SURGERY.’ 


By R. A. WILuIs. 


(From the Baker Research Institute, Alfred Hospital, and the Pathology 
Department of the University of Melbourne.) 


THE subject of this paper is the transplantation of living tissue from one 
individual to another of the same species, that is, homoio-transplantation. 
We are not concerned, save only incidentally, with auto-transplantation, that 
is, transfer of tissue from one part to another of the same individual—a type 
of operation which is represented in surgery by skin grafting, bone grafting, 
nerve grafting and various plastic operations, and which readily yields 
successful “takes”, and presents few problems of biological interest. Nor are 
we concerned with hetero-transplantation, that is, the transfer of tissue to a 
member of a species different from that of the donor—a procedure which 
never yields a permanently surviving graft. In order to avoid constant 
repetition of the clumsy word “homoio-transplantation”, in this paper I shall 
often use the simpler terms “transplantation”, “transplant” and “graft” in 
this sense, unless otherwise specified. 

Transplantation may be performed with two different classes of tissues: 
(a) fully differentiated tissues from adult or young animals, or (6) immature 
incompletely differentiated tissues from embryos or fetuses. For brevity I 
shall refer to these as “adult” and “embryo” transplants respectively. Now 
it is the transplantation of adult tissues which has been the more widely 
studied by both experimentalists and surgeons. The study of the trans- 
plantation of embryo tissues has been prosecuted principally by embryologists 
and pathologists; it has been largely neglected by other experimentalists, and 
almost wholly overlooked by surgeons. The object of this paper is to describe 
some of the results obtainable experimentally with embryo grafts in young 
or adult animals, to compare the success of embryo grafts with that of their 
adult counterparts, and to advance for the consideration of surgeons some 
suggestions as to the possible therapeutic value of the transplantation of 
embryo tissues in human beings. Before the results obtained with embryo 
transplants are described, it will be necessary for purposes of comparison 
to make a brief preliminary survey of the transplantation of adult tissues 
as practised by experimentalists and surgeons. 


1The Victorian annual lecture, Royal Australasian College of Surgeons, September 
16, 1938. Accepted for publication on September 17, 1938. 


120 Tue AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY. 


THE TRANSPLANTATION OF ADULT TISSUES. 


Space will not allow of anything like a complete review of the enormous 
literature on homoio-transplantation, and we must be content with a bare 
outline of the salient facts respecting each kind of tissue. By experimental 
biologists and pathologists the fates of transplanted tissues of almost all 
kinds have been studied; and for therapeutic purposes surgeons have 
attempted the grafting from person to person of skin, cornea, teeth, bone, 
joints, gonads and various endocrine glands, and blood transfusion is, of 
course, a special instance of homoio-transplantation. Let us briefly consider, 
one by one, some of the more important tissues which have been transplanted. 


Skin and Allied Tissues. 
The first experiment to be performed on the grafting of cutaneous tissue. 
the classical experiment of John Hunter on the transplantation of the spnvs 
in chickens, is best described in Hunter’s own words. 


I took the spur from the leg of a young cock, and placed it in the situation of the 
spur in the leg of a hen chicken; it took root, the chicken grew to a hen, but at first 
no spur grew, while the spur that was left on the other leg of the cock grew as usual. 
This experiment I have repeated several times in the same summer, with the same 
effects, which led me to conceive that the spur of a cock would not grow upon a hen, 
and that they were, therefore, to be considered as distinct animals, having very distinct 
powers. In order to ascertain this, I took the spurs of hen chickens and placed them 
on the legs of young cocks. I found that those that took root grew nearly as fast 
and to as large a size as the natural spur on the other leg. (“Treatise on the Blood, 


Inflammation, and Gun-Shot Wounds”, 1794.) 

Here in a few terse sentences we have the record of the beginning of the 
experimental study not only of tissue transplantation, but also of sex 
endocrinology. : 

A quite recent sequel to Hunter’s demonstration that the spurs of fowls 
can be transplanted is Danforth’s work (1930) on skin transp'antation in 
fowls. He found that skin could be transplanted successfully from fowls of 
one breed to those of another, for example from Campine to Leghorn, and 
that the feathers of the transplants retained their own racial characteristics. 
If the grafting was done between birds of opposite sex, the grafted feathers 
usually assumed the sexual character of the host; but this was not always 
the case, since the skin of a Campine hen transplanted to a white Leghorn 
cock retained feathers with hen characters. 

Parallel experiments in human beings, namely, the transplantation of skin 
between white and dark skinned races, were described by Karg (1888). White 
skin transplanted to an Egyptian took successfully, but in the course of a 
few weeks it became gradually pigmented until it was indistinguishable from 
that of the host. Conversely, a successful graft of dark skin on a white 
man gradually lost its pigment. Karg excised small pieces of the grafts at 
intervals and examined them microscopically, and he concluded that the 
pigmentation or depigmentation of the epidermis was accompanied by 
immigration or emigration of stellate pigmented cells of dermal origin. 

Most surgical skin grafts are of course auto-grafts; but homoio-grafting 
has also been attempted, and widely divergent opinions have been expressed 
regarding its efficacy. Many of the earlier workers claimed success with 
homoio-grafts, some believing them to take almost as well as auto-grafts 
(literature by Oshima, 1914). Other workers, on the contrary, for example, 
Lexer (1911), have had no success with homoio-grafts, and, in spite of the 
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results of animal experiments, have rejected as unproven all claims for the 
success of such grafts in man. Masson (1918), Shawan (1919), Dyke (1922) 
and others believed that the success of homoio-skin grafts depended on blood 
compatibility of donor and recipient. Thus Masson said: 

I have never had the skin take which was removed from a donor whose red blood 
corpuscles were agglutinated by the serum of the patient. The results in all other cases 
have been very satisfactory, almost, if not entirely, equal to autodermic grafting. 

Dobrzaniecki (1929) thinks that, except between uniovular twins, homoio- 
grafts are never permanently successful, though their period of survival may 
be prolonged by ensuring that donor and recipient are of the same blood 
group, a belief for which, however, he gives no tangible evidence. Mannheim 
(1930) claims several successes with homoio-grafts. Trusler and Cogswell 
(1935), on the contrary, agree with Lexer that, though such grafts may at 
first adhere well and appear to have taken, they always slough away later. 

From this brief review it will be apparent that the degree of success of 
homoio-transplantation of human skin is still unsettled, and that further 
investigation of the problem is needed. In view of successful skin 
transplantation in animals, and in view of the successful transplantation of 
some other kinds of adult tissues in man, it would seem unlikely that there 
‘an be any intrinsic impossibility in the transplantation of human skin. There 
is, however, little room for doubt that homoio-grafts are much less successful 
than auto-grafts; the reasons for this can be determined only by future 
research. 

Corneal transplantation is a special instance of homoio-grafting of a 
tissue allied to skin. This operation has passed the experimental stage and 
has become established in ophthalmological practice in the treatment of 
corneal opacities. Success has followed the use of grafts taken not only from 
the corner of living eyes, but also from eyes of fresh corpses. For recent 
references see Tudor Thomas (1937), Filatov (1937) and Tizzard (1937); 
and for some experiments on the transplantation of cornea and lens, see 
Fleischer (1920). 

Teeth. 

John Hunter was a strong advocate of transplantation of teeth from 
one person to another, a practice which was prevalent in his day and which, 
though it deservedly soon fell into disrepute, is of interest in the early history 
of tissue transplantation. To quote Hunter on this subject: 

The scion tooth, or that which is to be transplanted, should be a full-grown young tooth; 
young, because the principle of life and union is much stronger in such than in old 
ones. .. . The new teeth should always be perfectly sound, and taken from a mouth 
which has the appearance of that of a person sound and healthy. 

As to ensuring a good fit, he said: 

The best remedy is to have several people ready whose teeth in appearance are 
fit, for if the first will not answer, the second may. 

Hunter then went on to describe his reasons for believing that in 
favourable cases the transplanted tooth attained true vascular union with the 
host socket, a belief which he supported by experimental transplantation of 
living human teeth into the combs of cocks (“Treatise on the Natural History 
and Diseases of the Human Teeth”, 1771). Although there is little doubt that 
Hunter’s views on the viability of grafted teeth were largely erroneous (Colyer, 
1913), his work in this field is of great interest in the early history of tissue 
transplantation. 
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Before I leave this subject, it is worth noting that in Hunter’s time, both 
in Europe and America, high prices were paid to induce poor people to part 
with their teeth for transplantation. Thus a newspaper advertisement in 1782 
offered four guineas for each sound front tooth (Taylor, 1922, page 70); and 
a certain Paul Jullion charged a fee of five guineas for transplanting a live 
tooth, and two guineas for transplanting a dead one (Taylor, page 61). In 
this connexion also we recall Hugo’s horribly graphic account in “Les 
Misérables” of the poor consumptive girl Fantine, who, in order to provide 
for her child, sells all her beautiful teeth to a maker of artificial dentures. 


Bone and Cartilage. 


The value of autogenous bone grafting in the treatment of fractures 
is well established; but there has been much discussion as to whether or not 
the bone cells in the graft survive and participate in subsequent repair. 
Some workers have held that in every bone graft the cells die and the graft 
acts only as a framework or scaffolding, which suffers a creeping substitution 
by the proliferation of the tissues of the bony bed in which it lies. Others 
believe that many of the cells of a graft survive and share in reparative 
proliferation. Useful recent discussions of the subject are by Gallie (1931), 
Matti (1931), Harbin and Liber (1934), and May (1937). To me the evidence 
suggests that, on the one hand, the great bulk of a large bone graft dies and 
undergoes subsequent replacement; but that, on the other hand, in small 
suitably transplanted fragments and in parts of the periosteal and endosteal 
surfaces of larger grafts the cells survive and contribute to osteogenic repair 
and to the replacement of non-surviving parts of the grafts. Except where 
a graft is itself required to act partly mechanically as a splint or strut during 
repair, the best type of bone graft would then appear to be crushed or frag- 
mented spongy bone (see Matti), many of the small particles of which may 
be expected to live and contribute to repair. 

These conclusions regarding autogenous bone grafts will apply also to 
homoio-grafts, since the experiments of Leeb (1926) on rats and guinea-pigs 
and of Gorbuneff (1930) on dogs show that the results of homoio- 
transplantation of cartilage and bone differ very little from those of 
auto-transplantation. 

Finally we may refer to the results of Heller (1914), who made a careful 
experimental study of the fate of auto-grafted and homoio-grafted epiphyseal 
cartilage in rabbits. This worker found that when the whole epiphyseal end 
of a bone was transplanted, the peripheral parts of the epiphyseal cartilage 
frequently survived and proliferated to form cartilaginous masses; but that 
these failed to ossify in a normal manner and did not contribute to the growth 
in length of the bone. Preliminary experiments suggested that thin slices 
of the epiphyseal cartilage only might give more favourable results, but the 
experiments were incomplete. 


Ductless Glands. 


There is still much to be learnt of the homoio-transplantation of endocrine 
organs, both in the experimental field and in the treatment of human endocrine 
deficiency diseases. We will deal first with the adrenals, thyreoid, para- 
thyreoid and pancreatic islets, leaving the gonads for separate consideration. 

Transplantation of Adrenal Cortex.—In transplants of adrenal gland the 
medullary tissue is said always to disappear and only the cortex is capable of 
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survival. Jaffe (1927) found that auto-grafts in rats frequently take and 
may ensure survival of the animals after adrenalectomy; homoio-grafts might 
also take, but were prone to resorption in a few weeks. Wyman and Tum 
Suden (1932) obtained successful grafts with both auto-transplants and 
homoio-transplants in rats from which both adrenal glands had been removed, 
but not in rats in which one or part of one of the animal’s own adrenal 
glands was left in situ. These workers concluded therefore that the success 
or otherwise of the grafts is determined by the functional demand, and that 
therefore transplants cannot be used to induce hyperfunction. Lux and 
co-workers (1937) attempted to improve the results of adrenal homoio-grafting 
in guinea-pigs by preliminary “adaptation” by first culturing the tissue to 
be grafted in media containing the recipient’s plasma, but the attempt was 
not successful. 

In the clinical field there have been many attempts to treat Addison’s 
disease by transplantation of adrenal tissue from other people or from fresh 
corpses, apparently with temporary or permanent benefit in some of the 
cases (Hurst and co-workers, 1922; Pybus, 1924; Reinhart, 1928; d’Abreu, 
1933; Beer and Oppenheimer, 1934; Bailey and Keele, 1935; Goldzieher and 
Barishaw, 1937). Unfortunately, most of the reports cover only brief periods 
after transplantation, usually only a few months; but in the case reported 
by Pybus, in which two grafts were performed with a two-year interval, 
the patient remained well after the lapse of six years. Hurst and co-workers 
and Bailey and Keele, both of whose patients were benefited, used fcetal 
adrenals as grafts. Goldzieher and Barishaw’s case is of special interest 
in that it afforded histological proof of the survival of the transplanted 
tissue. The patient received grafts into the rectus sheath from a donor of 
the same blood group; clinical improvement followed, but was succeeded 
by a sudden fatal relapse ten months later; autopsy showed that the patient’s 
adrenals were aplastic and devoid of cortex, and that the rectus sheath 
contained nodules of well preserved cortical tissue. 


It need scarcely be stressed that great caution is essential in evaluating 
apparent successes from grafting in endocrine deficiency diseases; but as 
regards the adrenals, though there have been many unsuccessful attempts to 
treat Addison’s disease by homoio-transplantation, there have also been 
sufficient promising results to justify further carefully recorded trials of 
this method. 


Transplantation of Thyreoid.—It has been well established experimentally 
that auto-grafts of thyreoid tissue frequently succeed (see references by 
Payr, 1906; T. Kocher, 1914; and Hesselberg, 1915); and, although many 
workers have doubted it, it is certain that homoio-grafts also sometimes 
survive and function. Improvement in cases of cretinism and myxcedema as 
a result of thyreoid transplantation has been recorded particularly by Payr, 
T. Kocher, Eiselsberg (1921) and A. Kocher (1923). A case described by 
Eiselsberg is of particular value in that autopsy twelve years after pre- 
peritoneal transplantation revealed a large mass of thyreoid tissue, which was 
microscopically identified. In another striking case mentioned by A. Kocher 
myxedematous symptoms disappeared following thyreoid homoio-grafting 
into the abdominal wall, where a large “goitre” developed; but in an attack 
of typhoid fever five years later this abdominal goitre became infected, an 
abscess developed in it, and within a few weeks the symptoms of myxedema 
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reappeared. A. Kocher expressed the belief that the best tissue for homoio- 
grafting was that from patients who were suffering from Graves’s disease in 


an early stage. 
Experimentally many workers (for example, Hesselberg) have failed to 
obtain permanently successful homoio-grafts of thyreoid. A. Kocher, 
however, attributed this lack of success to the fact that such experiments 
had been carried out in animals with intact normal thyreoids of their own; 
and he claimed that functional grafts can be obtained in animals which 
have first. been subjected to thyreoidectomy (a result similar to that of 
Wyman and Tum Suden with adrenal tissue, cited above). Further careful 
experimental work on thyreoid homoio-grafting is needed to clarify the 


subject. 

Transplantation of Parathyreoids——Cases of tetany, in which patients 
were apparently benefited by homoio-grafts of parathyreoid, have been 
reported by W. H. Brown (who worked in collaboration with Professor 
Osborne here in 1911), Eiselsberg (1921, references), Stone and co-workers 
(1934), and others. Yet, experimenting with rats, Leischner and Kohler 
(1911) found that, although temporary improvement of the tetany resulting 
from parathyreoidectomy might occur following parathyreoid homoio-grafting, 
this was never permanent and microscopically the grafts did not survive. 
Here again further experimental work is needed. 

Transplantation of Pancreatic Islet Tissue—Unsuccessful attempts to 
ameliorate diabetes mellitus by homoio-grafts of cultures of islet tissue have 
been recorded by Selle (1935) and by Murray and Bradley (1935). 


Ovary. 

Experimentally the ovary is one of the most successfully homoio-grafted 
organs in mammals as well as in birds. Of the huge volume of literature on 
the subject we can do no more than note a few selected references; many 
further references are given by Marshall (1922, pages 331 and 346), Sharpey- 
Schafer (1926, page 389) and Domm and co-workers (1934, page 603). 

It is well established that successful ovarian grafts in female animals 
may remain structurally normal and functionally active both as regards 
ovulation and endocrine secretion. Thus Marshall and Jolly (cited by 
Marshall, pages 351 to 354) found an ovary which had been homoio-grafted 
into a rat’s kidney six months earlier to be composed of healthy ovarian 
tissue with follicles and ova. They also found that the atrophic changes in 
the rat’s uterus which follow spaying could be prevented by a successful 
homoio-graft. Adamberg (1930) found that homoio-grafted ovaries in 
previously spayed guinea-pigs produced normal cestral cycles as shown by 
vaginal smears, and that microscopically the transplanted ovaries retained 
a healthy structure with follicles and corpora lutea. That transplanted 
ovaries may continue to discharge fertile ova has been claimed by several 
experimentalists. Thus Castle and Philips (1911) (cited by Marshall, page 
209) found that a white guinea-pig into which an ovary from a black one was 
grafted, when mated with a white male, gave birth to litters of black young. 

In mammals, as well as in birds, it is well established that ovarian 
grafts take well in castrated males and lead to feminization of the animals 
as regards their secondary sexual characters. In birds there may be complete 
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feminization of plumage, head appendages and instincts (references by Domm 
and co-authors, 1934, page 603). By the transplantation of ovaries into 
normal or only partially castrated male birds, experimental hermaphroditism 
or plumage gynandromorphism can be produced (references by Domm and 
co-authors, pages 607 to 610). In mammals also, Steinach and others 
(references by Sharpey-Schafer, page 389; and Marshall, pages 331 and 695 
to 699), experimenting with guinea-pigs and rats, showed that ovarian 
implants produce feminization of castrated males. In young animals there 
is regression in the development of the penis, prostate and seminal vesicles. 
In guinea-pigs the teats and breasts become enlarged, and the feminized male 
may even secrete milk and suckle young. Sexual behaviour in the presence 
of normal males is also feminine in type. As in birds, so also in mammals 
experimental hermaphroditism or intersexuality can be produced by grafting 
ovary into non-castrated males; while the essential male characters are 
retained, there appear also certain female characters, such as mammary 
overgrowth and lactation (references by Sharpey-Schafer, page 391). 

Lipschiitz (1929) and Kallas (1929) found that guinea-pig ovaries could 
be partially dried until they had lost more than half their weight by 
dehydration and could still give successful grafts. The partially dried organs, 
implanted into the kidneys of castrated males, produced feminizing results; 
and microscopic examination of the implants after several months showed 
that they had survived and had developed fresh follicles. 

Adamberg (1930) found that, while ovarian transplants in both male and 
female castrated guinea-pigs produced new follicles, corpora lutea developed 
only in those in female hosts. Athias and Guimarais (1933) found that 
ovaries implanted intracerebrally in castrated males persisted with well 
developed follicles for many weeks or months, but that such grafts in intact 
males were quickly absorbed. Pfeiffer (1936) gives a valuable account of a 
series of experiments on male rats, castrated or intact, of various ages, in 
which ovarian grafts from litter-mates were implanted into the neck or eye. 
The grafts took well and produced metaplastic changes in the prostates and 
vesicles of the hosts, resembling those produced by treating males with 
estrin. Microscopically, ovarian grafts in normal males or in males castrated 
after puberty produced only follicles; but in males castrated at birth and 
given ovarian grafts then or at puberty, both follicles and corpora lutea 
formed in the grafts. Goodman (1934) transplanted immature ovaries from 
young rats into the anterior chambers of eyes of adult rats. The ovaries 
survived and matured, and the development of follicles and corpora lutea 
could be watched directly through the animals’ corner. The highest incidence 
of successful transplants was obtained in spayed female hosts, a lower 
incidence in males, both castrated and intact, and the lowest incidence in 
intact females. Successful grafts in females formed both follicles and corpora 
lutea, but in males only follicles developed. The administration of urine from 
pregnant women to rats with intraocular grafts was followed by the formation 
of corpora lutea, and this occurred in males as well as in females. Theelin 
administration led to complete or partial atrophy of the grafts in both 
males and females. 

An interesting observation, first made by Foa (cited by Smith, page 759) 
and repeatedly confirmed since (for example, by Goodman), is that infantile 
ovaries transplanted into adults attain maturity precociously. The probable 
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explanation of this is that the implanted ovary is at once subjected to the 
action of the pituitary gonad-stimulating hormone of the mature host. 


Ovarian homoio-grafting in human beings has been practised in the 
treatment of primary or secondary ovarian deficiency (references by Marshall, 
page 360; also Solomons, 1931, and Goldwasser, 1933). The reestablishment 
and maintenance of menstruation in a number of these cases strongly 
suggest that the engrafted ovaries had established themselves successfully in 
their new hosts; but, as far as I know, there is no record of any case in 
which histological proof of this has been afforded at subsequent operation 
or autopsy. In a case reported by Morris (1906, cited by Marshall, page 360) 
pregnancy took place in a woman whose own ovaries had previously been 
removed and who had received a transplanted ovary from another woman. 
That the ovum responsible for conception came from the implanted ovary 
cannot however be affirmed, since there are records of many cases of pregnancy 
following apparently complete removal of both ovaries (references by 
Marshall, page 359). 


Teslis. 


Experimentally the results of ovarian transplantation already described 
find their exact counterparts in testicular grafting. In castrated male birds 
or mammals, successful homoio-grafts of testis lead to return of the lost male 
characters and instincts, or in intact males such grafts prevent the effects 
of subsequent castration (reference by Sharpey-Schafer, page 379; Moore, 
page 301; and Domm and co-writers, page 603). Just as ovarian grafts lead 
to feminization of castrated males, so testicular grafts lead to masculinization 
of spayed females (Domm and co-authors, page 605; Sharpey-Schafer, page 
389; Marshall, page 331). Thus, when a graft takes in a young spayed female 
guinea-pig, the mamme and uterus remain undeveloped, the clitoris enlarges 
to a penis-like organ, the animal grows to exceed the normal female in size 
and to attain the proportions of a normal male, and the sexual behaviour 
towards females in heat is masculine. Again, just as ovarian grafts in 
non-castrated males may induce hermaphrodite or mingled male and female 
characters, so similar results may follow the transplantation of testis into 
intact females (Domm and co-authors, page 607; Marshall, page 696). Richter 
and Wislocki (1928) showed that the diminished physical activity of castrated 
male or female rats is decidedly augmented by grafts of testes from baby 
rats, and that the augmentation of activity is proportional to the state of 
preservation of the grafts. 


The histological structure of testis transplants deserves comment. In 
some cases the seminiferous tubules persist, sometimes with Sertoli cells 
only, sometimes with spermatogonia and spermatocytes as well, but without 
spermatozoa (see Moore, page 314). In other cases the seminiferous tubules 
largely disappear, leaving only masses of interstitial cells. In all successful 
grafts the interstitial cells are increased, sometimes very greatly so, and it is 
clear that they are the source of the hormones responsible for the endocrine 
effects of the transplanted gonads. Epididymis, if present, is usually well 
preserved in a successful testicular graft. 

Testicular homoio-grafting in man has only very limited possibilities, 
partly because subtesticular or eunuchoid states are rare and of little clinical 
importance, and partly because healthy grafts are not easy to obtain. It will 
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be recalled that Voronoff (1924) avoided this difficulty by using hetero-grafts, 
monkeys’ testes, and that he made extravagant claims for the efficacy of 
such grafts not only in enhancing virility, but also in preventing senile 
changes. Voronoff’s claims and those of other advocates of “rejuvenation” 
(see Sharpey-Schafer, page 381) have deservedly fallen into disrepute. There 
is no evidence, experimental or clinical, either that successful homoio-grafts 
possess any “rejuvenating” or anti-senescence value, or that hetero-grafts are 
ever capable of permanent survival and hormone production (see Pratt, 
page 891). 


General Comments on Homoio-Grafting of Adult Tissues. 
From the foregoing review it is clear that many kinds of adult tissue 
‘an under suitable conditions be successfully grafted from one individual 
to another of the same species. Some writers on tissue transplantation have 
underrated the possibilities of homoio-grafting. Thus Borst (1913) speaks 
of the success of auto-grafting and the usual failure of homoio-grafting, and 
says: “The proclamation of individuality in a biochemical sense is the main 
result of these investigations.” Loeb also (1930), in a long discussion of 
the same subject, over-emphasizes the difficulties of homoio-grafting and 
introduces some highly speculative hypotheses to account for the failure of 
such grafts. He pictures the introduction of the chemically different tissue 
of another organism as exciting in the host the formation of “syngenesio-, 
homoio- or hetero-toxins”. “It is towards these toxins that the host tissue 
responds”; and the reactionary lymphocytes, “like a hostile army, advance in 
dense masses and entirely destroy the tissue which is slightly strange to them”. 
Loeb’s account is, however, of value in focusing attention on the idea of 
chemical individuality or tissue specificity of members of the same species, 
in showing the need of further experimental study on many points, and in 

outlining some of the factors which influence the fate of grafts. 


Apart from matters of technique, such as asepsis and manipulative care, 
the success or failure of homoio-grafted tissue depends on many conditions, 
some of them already well defined, but others obscure and demanding further 
research. The better defined of these conditions may be briefly enumerated. 
(1) The nature of the grafted tissue. Some tissues can be homoio-grafted 
more successfully than others; for example, cartilage and ovary give higher 
proportions of takes than skin or ductless glands. (2) The state of subdivision 
of the grafted tissue. Many workers have found that minced or finely sliced 
tissues transplant better than bulky masses. The latter are apt to suffer 
extensive central necrosis which militates against the survival and establish- 
ment of viable peripheral parts of the grafts. Small pieces are better able 
to survive probably because, prior to their acquiring a vascular connexion 
with the host tissues, they can more readily obtain nutritive substances and 
oxygen by simple diffusion. (3) The age of the grafted tissues. As might be 
expected, young healthy tissue takes much better than senile tissues. Embryo 
tissues, as we shall see below, are particularly favourable for obtaining 
successful grafts. (4) The site of implantation. Well vascularized stationary 
regions undoubtedly provide better implantation sites than do moving poorly 
vascular regions. Hence various experimental workers have preferred the 
spleen, kidney, testis, bone marrow or brain to the subcutis or peritoneal 
‘avity as sites for transplantation. (5) The age of the host animal, as might 
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be expected, influences the fate of grafts, young growing animals giving much 
more successful results than full grown adults (Loeb, Willis). In very old 
hosts it is unusual to obtain successful homoio-grafts of any kind of tissue. 
(6) Physiological “demand” in the host appears to be an important factor, 
especially as regards homoio-grafts of ductless glands (see, for example, 
adrenals and thyreoid above). (7) Consanguinity and genetic relationship 
improve the results of homoio-grafting. As Loeb (1927 and 1930) has 
emphasized, transplants between close blood relations, for example between 
litter-mates, succeed more frequently than those between unrelated animals; 
and the same applies to transplants between members of closely inbred 
families. (8) Blood compatibility of donor and recipient has been thought to 
be of importance, especially for skin grafting (see above). The subject is 
still unsettled ; and, in order to clarify it, it is desirable that in any homoio- 
grafting carried out in human beings records of the blood groups of donor 
and recipient should be obtained. (9) Ill-defined individual peculiarities 
certainly play a part, and these are probably closely bound up with the 
genetic and endocrine make-up of the individual. Thus we may take a group 
of animals of more or less similar age, sex, health and family relationship, 
and make similar transplants into the same site of each; and perhaps the 
grafts will take well in most, but will completely fail in one or two, or will 
fail in most, but will take well in one or two. It thus seems necessary to 
postulate the existence of individual tissue specificity or peculiarity—Borst’s 
“individuality in a biochemical sense”. It is for future research to attempt 
to unravel the nature of this. Is it endocrine, genetic or truly biochemical 
in that the proteins and other protoplasmic ingredients of one creature differ 
from those of his fellow? We do not yet know. 


THE TRANSPLANTATION OF EMBRYONIC AND FETAL TISSUES. 


The transplantation of embryo tissue has been practised in two rather 
distinct experimental fields, according to whether the recipient host is 
(a) another embryo, or (b) an adult or at least a well developed young 
animal of the same species. 


The transplantation of tissue from one embryo to another, a type of 
experiment which owes tauch to Spemann and his co-workers, has resulted in 
epoch-making discoveries during the last two decades, and has opened up 
enormous vistas of future research into many fundamental biological 
problems. This fascinating field regrettably lies beyond the scope of the 
present paper; but, in passing, reference may be made to the excellent 
summaries of the subject by de Beer (1927), Huxley and de Beer (1934), 
and Needham (1936 and 1938). The methods and discoveries in this field 
constitute one of the most remarkable advances in the history of biology; 
and, although they have no direct “practical” applications, they are 
revolutionizing our knowledge of vital processes. 

However, we are concerned here only with the second field of embryo 
transplantation, namely, the grafting of embryonic or foetal tissues into young 
or adult animals. This kind of experiment has been performed on the one 
hand to study the inherent capacity of the implanted tissues for independent 
growth and differentiation, and on the other hand in the hope (which has not 
been realized) that it would shed light on the genesis of tumours. References 
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to some of the more important of the records of such studies are given in 
earlier papers (Willis, 1935 and 1936). The following outline of my own 
experiments in this field will serve to exemplify the kind of results which can 
be obtained and to suggest some possible surgical applications, 


Material and Methods. 


Most of my work has been with rats, but mice, rabbits and the human 
subject have also been used. In the following account, save where otherwise 
stated, the experiments were carried out with albino or hooded rats, and the 
following technique, details of which are given in my earlier papers, was 
used. From living embryos parts to be used for transplantation were removed 
or dissected out and cut with a small sharp scissors into a fine mince, small 
quantities of which were implanted into the host animals through a lumbar 
puncture needle. Minced tissues 
were used, in conformity with 
number (2) of the factors 
influencing the fate of homoio- 
grafts mentioned above, and 
because preliminary  experi- 
ments proved that large parts 
of embryos were prone to 
necrosis and absorption when 
transplanted. In some experi- 
ments, however, larger masses 
of tissue, such as the cartila- 
ginous rudiments of bones, 
loaded intact into the end of 
the needle, were used _ for 
implantation. During these 
operations no special care was 
taken to keep tissues 

yarm, but sterility was aimed 
at. The hosts were usually  Ficure I. Coronal section of skull and brain of a 


young rat seven weeks after injection of minced 
young rats of ages ranging embryo tissue. The skull is marked in black, and 


from a few days to several the graft is outlined by dots. Note the compression 
° and displacement of the brain by the enlarging 
months; full grown adults were graft. x4 


also used in some of the experi- 
ments. No close blood relationship existed between the embryos used and 
the hosts; both were taken at random from the general stock. The sites of 
implantation included the subcutaneous tissue, peritoneal cavity, brain, 
meninges and muscles. The host rats were killed at periods ranging from four 
to thirteen weeks later, and the grafts were carefully studied macroscopically 
and by microscopic sections. In any of the situations stated, survival and 
growth of embryo grafts were obtained in a high proportion of host animals, 
but the brain appeared to be a particularly favourable nidus. In this organ 
the grafts frequently grew into masses, replacing or compressing a large part 
of a cerebral hemisphere and often visibly distending the skull (Figure I). 
The various kinds of tissues and organs which have developed successfully 
from transplanted embryo tissues in my experiments will now be considered 
one by one. 
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Skin and Allied Tissues. 


Fragments of embryonic or fetal rat skin seldom fail to grow when 
introduced into the brain, meninges, subcutis or peritoneum of young host 
rats; the proportion of successful results is smaller in old adult hosts. The 
implanted fragments grow to form cysts lined by 
skin, filled with sebum, keratin and hairs, and : 


Figure Ill. Cleared unstained 
specimens of skin cysts full 
of black hairs which 
developed from omental im- 
plants of minced scalp of a 
hooded rat fetus. x7 


Ficure Il. Section to show the wall of a skin cyst 
with sebaceous glands (S) lining the inner aspect of 
the skull (B) of the host rat. x 50. 


containing in their walls sebaceous and sweat glands and hair follicles. 
Figure II depicts part of the wall of such a cyst nearly one centimetre in 
diameter which grew in four weeks from minced embryo skin implanted in 
the brain; the cyst wall adheres closely to the inner surface of the distended 
skull and contains the sebaceous glands, 
the secretion of which filled the cyst 
cavity. 

Figure III depicts a preparation of 
skin cysts which were present in the 
omentum seven weeks after intra- 
peritoneal injection of minced scalp from 
a foetus of a hooded rat. The cysts have 
simply been dehydrated and cleared in oil 
to render them transparent and show the 
black hairs within them. The experiment 
is of interest in that it shows that the 
colour of the hair of a particular skin 
area is already determined before the hair 
actually appears in the fetus. The hairs 
which appear in skin grafts from the 
embryos of white rats are always white; 
and, though I have not proved it experi- 


mentally, the same would no doubt apply iv 


to grafts of skin from the flanks or bellies —conjunctiva-lined cyst which developed 
from intracerebral implants of minced rat 


of hooded rat foetuses. embryo eye. x 200. 
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Implants of minced fetal tongue yield cysts lined by cornifying stratified 
epithelium with distinct ridging resembling that of the lingual papille; and, 
as might be anticipated, these cysts are devoid of hairs and sebaceous glands 


and contain only desquam- 
ated keratin and no sebum. 


Dr. Dunean, of 
Hobart, has found that 
intracerebral implants of 
minced embryo eyes in rats “i : 
develop large cysts lined by > >t 
thelium. These cysts are | 
devoid of hairs and | 
cutaneous glands, and the ¥ 
epithelium exhibits very x 
little cornification (Figure 
Teeth. 
From minced embryo FigurE V. Coronal section of one cerebral hemisphere 
jaw tissue implanted into of a young adult rat nine weeks after implantation of 
: minced jaw of a two centimetre embryo. A complete 
molar tooth two millimetres long is seen in_ section. 


brain, meninges, subcutis or 
peritoneal vavity, whole 


teeth or parts of teeth fre- 


Section of cerebral hemisphere of a young 


VI. 
rat thirteen weeks after implantation of minced head of 


FIGURE 


a 1-5 centimetre embryo. The mass of engrafted tissue 
includes an incisor tooth (TT) four millimetres long. 
(Iron hematoxylin stain.) x10 


MM denotes the mid-line of the brain. (Iron hematoxylin 


stain.) x10 


quently develop. Figures V 
and VI are low power views 
of sections of brains show- 
ing fully formed molar and 
incisor teeth in situ. The 
minute fragments of minced 
tissue from which these teeth 
grew must have contained 
complete tooth germs. The 
engrafted teeth are as large 
as if they had continued to 
grow in the jaws of. their 
original owners for periods 
equal to those of the experi- 


ments, nine and_ thirteen 
weeks respectively. 
Frequently, not entire 


teeth, but portions of teeth 
divided in various planes, 
grow from implanted embryo 


mince (Figure VII). In this case it is clear that the mincing has transsected 
a tooth germ, and that each fragment will develop into just as much as, and 
no more than, the part of the tooth which it represents. 

The histological details of the structure of a growing tooth are very 
beautifully shown in some of my specimens (Figure VIII). 
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Cartilage and Bone. 


From minced tissues of any skeleton-containing parts of rat embryos, 
masses of cartilage and bone frequently develop in any of the sites of 
implantation. These masses include nodules of plain hyaline cartilage, 
calcifying and ossifying cartilage, osteoid tissue, and fully formed spongy or 
compact bone, with or without hemopoietic bone marrow. 


Further, as described in a previous study (Willis, 1936), a complete 
bone will develop from its implanted embryonic rudiment. From the lower 
limb-buds of twelve-millimetre rat embryos, the cartilaginous rudiments of 
the femora, each about one millimetre long, and in some cases the tibio-fibula 
also, were dissected out and implanted into the brains of young host rats. 


~ 
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Ficure VII. Part of a tooth 
which developed in four weeks 
from a subcutaneous gra of 


minced jaw tissue of a 1-6 
centimetre rat embryo. A mass Fieure VIII. Details of structure well seen in a 


of bone is attached to the developing tooth in an intracerebral graft. Some 
intact side of the piece of nodules of cartilage and some mucous epithelial cysts 
tooth. x 50. also are seen. x 60. 


Skiagrams of these brains, obtained when the rats were killed nine weeks 
later (Figure IX), showed that a number of the implants had grown into 
fully formed long bones up to 19 millimetres long, and in several cases 
recognizable as femur or tibio-fibula. This rate of growth is approximately 
the same as that of the corresponding bones in the intact animal. Longitudinal 
sections of the implanted bones (Figure X) showed that they possessed 
normal epiphyseal and diaphyseal structure, and that normal epiphyseal 
growth was in progress (Figure XI). The bones contained hemopoietic bone 
marrow. This experiment proves that the capacities for growth and 
differentiation of long bones are inherent in their cartilaginous primordia 
and are not dependent on their surroundings. 
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In the experiment just described the implants consisted entirely of 
cartilage and precartilage, and ossification had not yet begun. The next step 
was to ascertain whether or not a young growing bone, in which ossification 


FicurRE IX. Skiagrams of rats’ brains 
nine weeks after implantation of early 
cartilaginous rudiments of lower limb 
bones. A to F are lateral views; A, B FIGURE X. Longitudinal 
and C show well developed long bones; section of part of one of the 
D, E and F show bony masses without bones seen in Figure IX, 
recognizable anatomical shapes. G and H showing normal diaphysis, 
are dorso-ventral views of the specimens epiphyseal cartilage and 
shown in C and A respectively. Natural epiphysis. (Iron hema- 
size. toxylin stain.) x12. 


is already well advanced, can also be transplanted whole with success. It is 
difficult to perform intracerebral implantation of large bones in rats; but the 


following experiments were performed. 

(a) The bones from three forearms of 2°3-centimetre rat fetuses were dissected 
out and introduced whole through a trochar into the abdominal cavity of a young rat. 
When the rat was killed eight weeks later its omentum contained, in addition to some 
shapeless nodules of cartilage and bone, two parallel partly fused misshapen long 
bones 9 millimetres long. Microscopically the diaphyseal parts of these consisted partly 
of living and partly of dead bone, as evidenced by the staining properties of the bone 
cells; and the marrow spaces were largely occupied, not by hemopoietic marrow, but 
by young connective tissue. The epiphyseal ends presented masses of healthy-looking 
ossifying cartilage. 

(b) An experiment similar to that described by Shattock and co-workers (1911) 
was performed. From a one-day-old rabbit the two humeri and the two femora, each 
about 2-2 centimetres long and 290 milligrammes in weight, were dissected out, and 


une 


Tue AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY. 


134 


three of them were implanted into the subcutaneous tissue of the back of a young 
adult rabbit. When removed seven weeks later the three implanted bones presented 
enlarged bulbous cartilaginous ends, but the diaphyses had not increased in either 
length or width. The total weight of the three bones had increased from 870 to 1,650 
milligrammes. Skiagrams of 
the three bones, along with the 
control femur, which was not 
implanted, are shown in Figure 
XII. The bulbous epiphyseal 
enlargement and the absence of 
diaphyseal enlargement are evi- 
dent, and it will also be observed 
that the cartilaginous epiphyseal 
outgrowths have undergone 
dense calcification or ossification, 
and that the diaphyses are 
skiagraphically rather denser 
than in the control bone. Micro- 
scopically, in all three of the 
implanted bones, the bone cells 
throughout the diaphyses are 
dead and the diaphyseal marrow 
spaces are occupied by young 
fibrous tissue; but the bulbous 
ends of the bones present a 
layer of active cellular peri- 


f 


Figure XI. Section showing the normal structure of chondrium and much living 
the ossifying epiphyseal cartilage of the bone shown cartilage, partly uncalcified and 
in Figure X. x 70. partly calcified, and in some 


Ficure XII. Skiagrams of the two femora 
and two humeri of a one-day-old rabbit, 
three of which have been implanted sub- 
cutaneously in an adult rabbit for seven 
weeks; the fourth bone (marked A) is the 
unimplanted control. Natural size. 


areas undergoing ossification (Figure XIII). 
(Compare these results with those of Heller, 
already cited.) 


(c) Through the kind cooperation of 
Mr. Robert Fowler, a human fetus in a 
fresh sterile condition was obtained from 
a patient in whom pregnancy was termin- 
ated for therapeutic reasons. The fetus 
weighed 35 grammes, had a standing height s - i 
of 10 centimetres, and was therefore about ee oe 
twelve weeks told. The right radius (length 
14 millimetres, weight 25 milligrammes) and Ficure XIII. Longitudinal section of the 
the right fibula (14 millimetres, 20 milli- end of one of the implanted bones of 
grammes) were dissected out and implanted figure XII. showing the large masses of 
whole through a cannula into the sub- epiphysis. (Iron hematoxylin stain.) x 8. 


Ry, 
if 
| 
“4 4 
Wa 
i 


TissuE TRANSPLANTATION AND SURGERY. 135 


cutaneous tissue of the calf of a young volunteer. They were removed six weeks later, 
when they were found to have become fused into a mass 14 millimetres long. Figure XIV 
is a skiagram of this mass and of the left radius and fibula of the same fetus as 
controls. The changes visible are very similar to those in the rabbit’s bones just 
described. The ossified parts of the diaphyses of the implanted bones have not enlarged, 
but have become skiagraphically denser than the normal diaphyses; while around the 
ends of the bones bulbous cartilaginous projections have formed. Microscopically, 
again as in the rabbit’s bones, the diaphyseal bony tissue contains only dead bone 
cells and its marrow spaces are occupied by fibrous tissue; but the enlarged ends of 
the bones contain masses of living cartilage (Figure XV). 


A 


Figure XIV. Skiagrams of: 
A, human embryo radius 


and fibula six weeks after : 
subcutaneous’ transplanta- 
tion; B and C, the un- Poems 


implanted control fibula 
and radius. Natural size. 


The three experiments just described 
showed certain results in common. In 
all three the epiphyseal ends of the 
implanted bones survived in part and pro- 
duced masses of proliferating cartilage. 
The diaphyseal bone cells perished com- 
pletely in experiments (b) and (c), and 
partly in (a). This result is not sur- 
prising, and accords well with the results 
of transplantation of adult bone. The 
ossified part of the diaphysis of a fetal po Section of of 
bone is already a fully differentiated or implanted bones of Figure XIV. x 60. 
“adult” tissue; and, when it is trans- 
planted, its fate resembles that of its adult counterpart, that is, many: or all 
of its bone cells die. It is the actively growing immature parts of a young 
bone, namely, its cartilaginous ends, which can survive transplantation and 
continue to grow. If, as in the experiments described above in rats, the entire 
bone is still represented wholly in cartilage, then it may survive trans- 
plantation in its entirety and grow into a complete bone. The difference 
between cartilaginous and bony tissue as regards survival following trans- 
plantation probably depends, partly at least, on the difference in the mode 
of nutrition of the two tissues: cartilage is an avascular tissue nourished 
wholly by diffusion, while bone is a vascular tissue prone to infarction when 
its blood supply is interfered with. 


Mucous Membranes and External Secretory Glands. 


Minced fragments of embryonic alimentary or respiratory tract, 
implanted in rats, grow into cysts lined by the corresponding type of mucosa, 
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and sometimes surrounded by a zone of smooth muscle. Thus Figure XVI 
depicts the wall of a large cyst in a rat’s brain eight weeks after the implanta- 
tion of a fragment of intestine from a 2-5 centimetre fetus. It shows a 
well formed mucosa with goblet-celled epithelium and glandular crypts and a 
surrounding zone of 
smooth muscle abutting 
on the brain tissue of 
the host; elsewhere 
lymphoid Peyer's 
patches also were pre- 
sent in the mucosa of 
the cyst. Figure XVII 
depicts the wall of a 
large cyst in the sub- 
cutaneous tissue of a 
young rat’s groin 
thirteen weeks after 
transplantation of the 
Ficure XVI. _ Section of wall of a cyst in an intracerebral minced head of a 15 
implant, showing intestinal mucosa and a zone of smooth centimetre embryo. The 
muscle (M). B is the brain of the host. x 100. cyst is lined by the 
typical _pseudo-strati- 
fied ciliated epithelium of the respiratory tract. Since the prostate of a foetal 
rat is difficult to dissect out, the following experiment was performed, using 
prostates from eight-day-old rats. The glands were minced up and implanted 
into the thigh muscles of young 
adults. When killed eight weeks 
later, one of the three rats so 
treated contained a_ successful 
graft. This was a mass of cystic 
prostatic tissue 1-5 centimetres in 
diameter in the muscles (Figures 
XVIII and XIX). 

In several of Dr. Dunean’s 
experiments on the intracerebral 
transplantation of minced embryo 
eyes in rats, large masses of 
lachrymal gland tissue have 
developed from the implants 
(Figure XX). 

In many of my experiments 
in which minced embryo heads 
have been implanted, mucous Citlated, respiratory, 
glands or mixed glands of salivary embryo head. x 900. , 


type have developed. 
Ductless Glands. 


So far, I have performed only a few experiments on the transplantation 
of embryonic or fetal ductless glands. Successful results have been obtained 
in two experiments, once with thyreoid and once with pituitary gland. 

Thyreoid.—A white rat, fifteen weeks old, received subcutaneous inguinal 
implants consisting of minced head and neck of a 15 centimetre embryo. 
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Killed in thirteen weeks, the animal presented masses in each groin consisting 
of respiratory cysts, a tooth, nodules of cartilage and bone, striated muscle 
fibres, and a nodule of immature thyreoid tissue about one millimetre in 
diameter (Figure XXI). 

Pituitary Gland.—The pituitary region, including the basisphenoid and 
the roof of the pharynx, of a 1-5 centimetre rat embryo was dissected out 
and implanted whole into the brain 
of a one-day-old baby rat. When the 
animal was killed seven weeks later 
the brain was found to contain a 
mass of tissue nearly three milli- 
metres long in the wall of the right 
lateral ventricle. Microscopically 
this consisted of a small cyst lined 
by pharyngeal epithelium, a plaque 
of bone containing hemopoietic 
marrow, and a nodule of anterior 
pituitary gland tissue (Figures 
XXII and XXIII). It will be noted 
that the graft has developed into 
the whole region, with its parts 
exhibiting their normal anatomical 
relationships. 


Other Tissues. 
Testis and Epididymis.—Four 


testes, each about two millimetres Figure XVIII. Section of a mass of cystic 


long, from 2-5 centimetre rat foetuses prostatic tissue eight weeks after intramuscular 
implantation of minced prostate from eight- 


were implanted whole into the sub- day-old fate. % 18. 


cutaneous tissue of a_ half- 
grown young female rat. 
When killed eight weeks 
later this animal presented 
at the site of implantation a 
smooth ovoid mass 6:5 milli- 
metres in main diameter, 
which proved microscopically 
to be a single complete testis 
and epididymis (Figure 
XXIV). The seminiferous 
tubules appeared quite 
healthy, containing sper- 
matogonia and  spermato- 
cytes, as well as Sertoli cells, 


FicureE XIX. Structural details of the cysts shown in 
Figure XVIII. x 50. but no spermatozoa had 


formed (Figure XXV). 

There was no abnormal increase of the interstitial cells. The tubules of the 
epididymis were somewhat dilated. 

Thymus.—A young half-grown rat received an intracranial implant 

consisting of the thymus from a 2-5 centimetre foetus. When it was killed 
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four weeks later a small nodule of thymic tissue was present on the 
surface of the cerebellum. This nodule consisted of a mass of small round 
thymocytes in which were present an area of epithelial cells and an 
epithelium-lined cyst (Figure XXVI). 


Ficgurp XXI. Thyreoid tissue in a 
subcutaneous graft thirteen weeks 


Fieure XX. Section of an intracerebral after implantation of minced rat 
graft of lachrymal gland in a rat. x70. embryo tissue. x 200. 


Figure XXII. A graft of the entire pituitary region of a rat 
embryo seven weeks after implantation. V = the lateral ventricle 
of the host brain with chorioid plexus. P = pituitary gland. 
Ph = cyst lined by pharyngeal epithelium. Between P and Ph is 
a wide strip of bone filled with bone marrow, representing the 


implanted basi-sphenoid. x 70. 
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Striated Muscle—When minced parts of embryos containing immature 
musctwiar tissue, for example, tongue, are implanted into the brain or 
subcutaneous tissue of host rats, abundant skeletal muscle fibres frequently 
develop (Figure XXVII). 
The perfect structural differ- 
entiation of these fibres in 
spite of their complete 
denervation, is particularly 
noteworthy. 

Other tissues which 
have developed from embryo 
grafts in my experiments 
include non-striated muscle 
fibres and adipose tissue; 
and we have already noted 
hemopoietic marrow in 
bone, and lymphoid tissue in 
intestinal mucosa. Fibrous 
tissue and blood vessels also, 
no doubt, develop from the 
grafts in most cases, but 
these tissues cannot be dis- 
tinguished with certainty Ficure XXIII. Enlarged view of the pituitary gland 


a ; a seen in Figure XXII, showing normal anterior lobe 
from those of the hosts. tissue. x 250. 


Figure XXIV. A subcutaneous graft of a whole testis of a rat 
foetus eight weeks after implantation. HE = epididymis. x 45. 


General Comments on Homoio-Grafting of Embryonic 
and Fetal Tissues. 


From the foregoing account it will be clear that, in the rat at least, most 
kinds of embryonic tissue readily yield successful grafts when transplanted 
to young or adult animals. The frequency of “takes” of such grafts is much 
greater than with the corresponding adult tissues. The inflammatory tissue 


140 


THe AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY. 


reaction which is commonly present around adult tissue grafts, and which has 
led Loeb to postulate the formation of “homoio-toxins”, is often slight or 


absent around successful embryo grafts. 


Epidermis, adult homoio-grafts 


of which are seldom successful, readily survives and grows when embryo 


Figure XXV. 


Figure XXVIII. 

in intracerebral 

(Iron hematoxylin stain.) 
x 800. 


tissues. 


Enlarged view of seminiferous 
tubules seen in Figure XXIV. x 225 


Striated muscle fibres developed 
grafts of minced embryo rat 


A, x 500. 


Ficurp XXVI. Thymocytes and thymic 

epithelium in an intracranial graft of 

fetal rat thymus four weeks after 
implantation. x 200. 


grafts are used. The same applies 
to many other epithelia—those of 
mucous membranes and various 
external secretory glands. Bony 
tissue from an embryo evidently 
survives transplantation little or 
no better than adult bone; but 
cartilaginous precursors of parts 
of the bony skeleton transplant 
well and differentiate into bone. 
My experiments are too few to 
determine whether embryonic 
endocrine and gonadal _ tissues 
transplant better than their adult 
counterparts; but it appears prob- 
able that successful grafts will 
prove to be readily obtainable at 
least with thyreoid, anterior 
pituitary and testis. As far as I 
know, striated muscle fibres and 
hemopoietic bone marrow, both 
of which are readily obtained in 
embryonic grafts, have never been 
observed to survive in adult tissue 
transplants. The actual frequency 
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of success of embryo grafts of various tissues cannot be assessed from the 
experiments to date. These have been performed with embryo and fetal 
tissues of various ages in hosts of various ages, and other factors also have 
varied from experiment to experiment. It can, however, be said of most 
kinds of transplanted embryo tissues in healthy young rats that the cases 
with successful grafts presenting every histological sign of health and 
permanency outnumber those in which the tissues fail to survive. The factors 
influencing the fate of embryo grafts are probably similar to those already 
outlined in the discussion on adult grafts. 

Successful grafts of embryo tissues differ from those of adult tissues in 
two important respects. 

(a) Rate of GrowthEmbryo tissues possess great “growth momentum” ; 
their cells are undergoing repeated mitosis at short intervals, and all other 
potential cell functions are in abeyance in favour of nutrition and rapid 
multiplication. In transplants of such tissues the cells retain their avid 
nutritional power and growth impetus; and, as we have seen particularly 
of teeth and cartilage-bones, the rate of growth of the transplanted tissues 
may equal that of the corresponding tissues in the intact foetus and young 
animal. 

(b) Progressive Differentiation—Most of the illustrations accompanying 
this paper depict well differentiated tissues, similar to those of young or adult 
animals; but these are of course the products of immature embryo tissues 
implanted weeks or months earlier. In all of the experiments the final 
histological structure of the grafts was compared with that seen in sections 
of sample embryos taken from each batch used; and in all cases the degree of 
differentiation attained by the implanted tissues was far in advance of that 
present at the time of implantation. Thus in a 1:5 centimetre rat embryo 
the epidermal glands, hairs, teeth, salivary glands, mucosal epithelia, and 
skeletal muscle fibres are as yet very incompletely differentiated. Yet in 
experiments in which tissues of this degree of immaturity were implanted, 
these tissues had achieved full structural differentiation in periods of four 
weeks or longer. Evidently differentiation had been retarded but little, or 
not at all, by subdivision of the tissues and by the strange environment 
in which they were placed, but had proceeded at rates not much different 
from those obtaining in the intact organism. The most striking instances 
of uninterrupted normal differentiation in grafts are those of teeth’ and 
bones, depicted in Figures V to VIII and IX to XI. A fully developed 
normal tooth four millimetres long can develop in a few weeks from a minute 
undifferentiated tooth germ included in a fine mince of embryo jaw; and a 
structurally normal and anatomically identifiable femur or tibio-fibula nearly 
two centimetres long can develop in a few weeks from an appropriate 
-artilaginous rudiment only one millimetre long. 


The Possible Value of Embryo Grafts in Surgery. 


Since, as experimental results clearly show, embryo tissues can be much 
more successfully transplanted than adult tissues, may not the former be 
preferable in cases in which homoio-grafting is indicated? I believe that 
there is a definite, though restricted, field for surgical investigation in this 
direction. Let us examine the possibilities one by one, according to the 
embryo tissues concerned. 
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Skin.—Since the indications for surgical skin grafting can nearly always 
be met by auto-grafting, this naturally is the method of choice. In rare cases, 
however, in which there is loss of very extensive skin areas or in which 
other unusual conditions call for homoio-grafting, embryonic or fetal skin 
might prove of value. Unlike adult skin, it can be obtained in a sterile 
condition ; and, if its success in grafting by implantation can be taken as an 
indication of its efficacy when applied to a clean granulating wound, it should 
prove decidedly superior to adult homoio-grafts. 

Teeth—Although experiment shows that complete teeth can readily be 
grown from grafts of tooth germs, a practical application of this seems at 
present scarcely feasible. However, we cannot foresee the future progress of 
plastic dental surgery; and it is not impossible that living tooth germs 
may one day be used to replace lost teeth. This would afford a surprising 
vindication of Hunter's belief in the possibility of the transplantation of 


human teeth! 

Cartilage and Bone.—As with skin grafts, so also with bone grafts, auto- 
transplantation meets most needs, and it is improbable that embryo grafts 
will find any great use. In rare instances in which homoio-grafts are 
contemplated, however, embryo tissue might be tried. If this is done, it 
should be remembered that, experimentally, foetal bone survives no better 
than adult bone when transplanted, and that it is growing cartilage destined 
to become bone which makes the most efficacious graft. I think it not unlikely 
that a lot of tiny fragments of young feetal epiphyseal cartilages introduced 
between the freshened ends of an ununited fracture might promote and 
participate in subsequent bony union. 

Mucous Membranes and External Secretory Glands.—As with teeth, we 
can searcely imagine any practical uses to which successful implants of 
mucous membranes and external secretory glands might be put; but the 
plastic surgery of the future may find such uses. 

Ductless Glands.—It is in endocrine deficiency diseases that embryo 
transplants may find a really valuable application. Grafting for an endocrine 
deficiency disease must of course be homoio-grafting; and, as we have already 
seen in our review of the subject, adult grafts of adrenal, thyreoid and 
parathyreoid tissue (which incidentally are not easy to obtain), while giving 
occasional promising results, have usually proved disappointing. May not 
grafts of embryo or fetal ductless glands (which are easy to obtain) prove 
more efficacious? I believe that this possibility deserves careful trial at 
the hands of clinicians. The experimental results of Wyman and Tum Suden 
with adrenal gland and of Kocher with thyreoid ‘tissue show that success 
with adult grafts depends largely on “physiological demand” in the recipient. 
How much more might not such a demand determine success with the young 
more plastic tissue of an embryo endocrine graft? The technique of implanta- 
tion of embryo ductless glands in a patient with an endocrine deficiency 
disease would be very simple. The appropriate embryo glands would be 
carefully dissected out in a fresh sterile state and implanted whole or minced 
through a cannula into the subcutaneous tissue of the axilla, abdomen or 
groin, or into the rectus sheath. The operation could be repeated from time 
to time, if deemed necessary. Repeated implantations from fetuses and 
embryos of various ages would probably increase the chances of obtaining 
a successful take; since, as has already been suggested above, not only the 
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age but also the individual genetic and other peculiarities of the implanted 
tissue (possibly including the unknown potential blood group of the embryo 
concerned) may all influence the fate of the grafts. Suitable for study of the 
possible value of embryo endocrine grafts would be cases of proven myxcedema, 
cretinism, Addison’s disease, parathyreoid tetany, and pituitary dwarfism 
and infantilism. The influence of grafts of embryonic pancreas on cases of 
diabetes mellitus would also be of interest. 


Gonads.—What has been said of ductless glands applies also to the 
gonads. Adult homoio-grafts of ovary are difficult to obtain, and are only 
occasionally successful in the treatment of subovarian states. Embryo grafts, 
implanted by the simple technique already suggested, may find a place in 
this field. Grafts of embryo testis might also prove beneficial in rare cases 
of loss of both testes by accident or disease. An interesting question which 
would arise in cases so treated is: Would the grafts, even if successful, 
remain immature and devoid of effect until they attained their own “puberty” 
twelve or fourteen years later; or would their maturation be hastened, like 
that of immature gonads transplanted into adult animals? 


Bone Marrow.—Whether transplanted embryo hemopoietic tissue may 
ever prove of value in the treatment of any of the anzemias, or whether it 
would suffer the pathological changes affecting the hemopoietic tissues of the 
host, is of course beyond our present ken. 


Finally, it may be noted that, should embryo grafting be contemplated, 
ample suitable material is not difficult to procure. Fresh sterile embryos 
or foetuses are frequently available from cases of clean miscarriage, ectopic 
pregnancy, or therapeutic termination of pregnancy. Such embryos, placed 
in normal saline or Ringer’s solution in a sterile container, will be a suitable 
source of tissues for grafting probably for some hours; though, of course, it 
would be preferable to perform implantation immediately. Needless to say, 
any suspicion of foetal infection or of maternal syphilis would necessitate 
discard of the foetus for grafting purposes; and it would be advisable that 
the maternal blood should have been subjected to the Wassermann test in 
all cases. The best material for grafting will be obtained at deliberate 
termination of pregnancy in cases of cardiac disease, tuberculosis or diabetes, 
in which the products of gestation are almost certainly “clean”, and a 
Wassermann test of the mother’s blood can be made beforehand. The optimum 
age of the human embryo for grafting purposes can only be determined by 
trial; it probably varies from tissue to tissue. Judging from the experimental 
results with rat embryos, I believe that the tissues of human embryos of 
between six and twelve weeks may be expected to give more successful grafts 
than those of older foetuses. 
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HERNIA OF THE BLADDER: ITS CLINICAL SIGNIFICANCE, 
INCIDENCE AND TREATMENT.’ 


By P. G. WAKELEY, 
Fellow of King’s College, London; Senior Surgeon and Director of Surgical Studies to 
King’s College Hospital, London; Surgeon to the Belgrave Hospital for Children; 
Consulting Surgeon to the Maudsley Hospital and to the Royal Navy; Hunterian 
Professor, Royal College of Surgeons of England. 


In 1930 I reported 40 cases of hernia of the bladder, and since that date 
some further 35 cases have come under my supervision and treatment. 
Although the radical cure of an inguinal or femoral hernia is often regarded 
by medical men and students alike as a minor operation, yet this is far from 
being the case. One of the reasons why recurrence after herniotomy is still 
so frequent is the fact that house surgeons and registrars often perform these 
operations without supervision. The radical cure of a hernia should be under- 
taken with the same thoroughness and care as are shown in any major 
surgical operation. However, the experience derived from visits paid to 
surgical clinics both at home and abroad leaves one with the impression that 
insufficient care is taken over operations for hernia, and that too little respect 
is given to the tissues, which are often traumatized extensively. 

One of the commonest causes of recurrence in inguinal and femoral 
herniz is incomplete removal of the sac, more particularly the portion in 
relation to the internal abdominal ring. The neck of every hernial sac should 
be carefully examined. If this routine is followed a hernia of the bladder 
will not be overlooked and damage to the bladder will become a rarer accident 
than it is at present. This is a most important point, as accidental injury 
to the bladder is frequently the first indication that a hernia of the bladder 
is present. Fortunately, since the War the number of injuries to the bladder 
during operations for hernia is decreasing, owing to the fact that surgeons 
are becoming alive to the possibility of such an injury. 

There are certain anatomical considerations which are of importance 
in the causation of herniw of the bladder. It is only when the bladder is 
distended that it comes into contact with a hernial orifice, as the organ, when 
empty, lies in the pelvis. In the child, although the bladder may be considered 
to be an abdominal organ, hernia of the bladder is uncommon owing to 
the small size of the hernial orifices; but in cases of large inguinal hernie 
in infants, which are often associated with bronchitis and croup, the contents 
of the hernial sac may include the bladder. 


An examination of the posterior surface of the lower part of the anterior 
abdominal wall will reveal the fact that there are in reality three inguinal 
or vesical fosse on each side, all of which are in relationship with the 


1 Accepted for publication on August 17, 1938. 
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distended bladder (Figure I). These three fossz are bounded by the urachus, 
the obliterated hypogastric artery and the deep epigastric artery. The 
urachus being a single median structure, intervenes between the two lateral 
inguinal fosse, the lateral boundary of the internal inguinal fossa being the 
obliterated hypogastric artery. The external inguinal fossa lies lateral to 
the deep epigastric artery. It will be seen that the distended bladder is in 
more immediate relationship with the internal inguinal fossa, and so a direct 
hernia which escapes through this fossa is far more likely to be complicated 

by a bladder hernia than one 
Which escapes’ through the 
external inguinal fossa. 


Direct inguinal herniz are far 
more common in old men who are 
suffering from chronic bronchitis 
or enlargement of the prostate. In 
women, although direct inguinal 
herniz may occasionally be seen 
complicated by a bladder hernia, 
femoral hernia of the bladder is 
far more common. Repeated preg- 
nancies must be looked upon as a 
predisposing cause. 

It is convenient for descriptive 
purposes to divide hernizw of the 
INGUINAL bladder into three _ varieties, 
FOSSA according to the relationship of 
the hernia to the parietal peri- 
CRURAL CANAL toneum. The varieties may be 

classified into: (a) extraperi- 

Ficure I. abdominal toneal, (b) paraperitoneal, (ce) 

intraperitoneal. Further, such 

hernie may be primary or 

secondary. The primary are either extraperitoneal or paraperitoneal, while 
the secondary are intraperitoneal or paraperitoneal. 


INT. 
/NCUINAL 
FOSSA 


EXTRAPERITONEAL HERNIA OF THE BLADDER. 


Fortunately, the extraperitoneal form is the rarest form of hernia of 
the bladder and is but seldom met with. However, it is the type 
that is most likely to be injured as the hernia is sometimes mistaken for a 
hernial sac and opened. The anterior or lateral extraperitoneal surface of 
the bladder protrudes through the external abdominal ring (Figures II and 
III). Although this is a rare form, there are numerous recorded cases, 
many coming from the dissecting room or from the post mortem room. In my 
series of 5,000 operations for inguinal hernia, only three extraperitoneal 
herniw of the bladder were found. One case presented interesting clinical 
features. 

John H., aged sixty-two years (serial number 33/47), was admitted to King’s 
College Hospital on January 3, 1933, with what was thought to be a double inguinal 
hernia. On careful examination, however, it was found that the swelling on the 


right side appeared only when the patient stood up and the bladder was full. The 
patient volunteered the statement that when he passed water he always pressed his 
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hand on the rupture on the right side, otherwise he felt uncomfortable and wanted to 
pass his water again after a short interval. When the bladder was empty there was 
no impulse on coughing on the right side, but a very definite expansile impulse could 
be felt on the left. The bladder was filled with a solution of 20% sodium iodide and 
a skiagram was taken, which showed a very definite hernia of the bladder on the 
right _ side. Operation was undertaken on January 11, 1933, an _ oblique 
inguinal incision being made on the right side and the external oblique aponeurosis 
being exposed. This was divided in the direction of its fibres, and the contents of the 
spermatic cord were exposed. No hernial sac was discovered, but a large extraperitoneal 
hernia of the bladder was seen. The bladder hernia was covered by a mass of 
extraperitoneal fat. This was carefully stripped off the bladder and the bladder itself 
was pushed back into the pelvic cavity, where it was retained by a purse-string suture. 
In this case it appeared as if the extraperitoneal fat played a part in keeping a 
portion of the bladder in contact with the floor of the inguinal canal. 


PERITONEUM 
BLADDER 


PERITONE U/7 


POUPARTS LIG. 


Ficure II. Drawing illustrating an extraperitoneal Ficure III. Extraperitoneal 
hernia of the bladder on the left side and a para- hernia of the bladder. 
peritoneal on the right side. 


On the left side an oblique inguinal hernia was found and a radical cure was 
performed, there being no sign of a bladder hernia on that side. The patient made 
an uninterrupted recovery, and when seen at the “follow-up” a year later was in good 
health, with no sign of recurrence on either side. 


PARAPERITONEAL HERNIA OF THE BLADDER. 


Paraperitoneal hernia is the commonest of the three varieties of bladder 
hernia, and is the easiest te treat. The bladder always lies on the inner 
side of the hernial sac and the hernia may be direct or indirect. The serous 
covering of the superior surface of the bladder forms the inner wall of the 
peritoneal sac (Figure IV). It is not difficult to recognize a paraperitoneal 
hernia during an operation for the radical cure of an inguinal hernia, 
especially if the surgeon uses gauze dissection to separate the contents of the 
spermatic cord from the hernial sac. The bladder can be identified by the 
fat on its surface, between which some of the tortuous vesical veins may be 
seen. It is quite possible that the fat on the surface of the bladder may play 
some part in the production of this type of bladder hernia. This form 
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accounted for 48 cases out of the 5,000 previously mentioned. One case in 
this series was of especial interest because it occurred in a patient with a 
strangulated inguinal hernia. The history was as follows: 


Frederick William M., aged sixty-one years (serial number 37/1933), was admitted 
to King’s College Hospital on April 7, 1937, with a strangulated direct left inguinal 
hernia. The patient was in poor condition and was not operated upon at once owing 

to profound shock. However, four hours after his 


PERITONEUM) admission to hospital his condition had improved suf- 
rE : | Bat ficiently to allow an operation to be performed under 
} 4 gas and oxygen anesthesia. The hernia was of large 


size and could not be reduced, even under anesthesia. 
An oblique incision was made over the swelling, and 
the very taut external oblique aponeurosis was 
divided; when this was done the hernia reduced itself 
partially. The sac was thickened, and when it was 
carefully stripped from the contents of the spermatic 
cord, a paraperitoneal hernia of the bladder was 
separated from the hernial sac by means of gauze 
dissection and was then replaced in the pelvis. The fundus 
of the sac was opened and a portion of the sigmoid colon 
was found adherent to the neck of the sac. Adhesions 
were divided, and the loop of sigmoid was returned 
to the peritoneal cavity. 
The neck of the sac 
then transfixed and the | eeemaNeur 
redundant sac excised. | i 
Owing to the fact that 
the musculature of the 
patient was poor, a flap 
of the anterior sheath 
of the rectus muscle 
was utilized to 
Fieure IV. Paraperitoneal strengthen the Seer of 
of the the inguinal canal. The 
patient made a rapid 
recovery, and was dis- 
charged from hospital in just under a fortnight. When 
he was seen in the “follow-up” clinic a year later there 
was no sign of recurrence. 


INTRAPERITONEAL HERNIA OF THE BLADDER. 


Intraperitoneal hernia is a rare form of 
hernia of the bladder, but is not so rare as the 
extraperitoneal variety. as in my _ series it 
occurred in 24 cases, two of which were in reality 
diverticula of the bladder (Figure V). These 
two cases were of sufficient clinical interest to See 

Figure V. Diverticulum of the 
warrant their publication in The Medical Press bladder in hernial sac. 
and Circular in 1938. In both these cases the 
bladder diverticulum was excised and recovery was uneventful. The abstract 
of these cases was as follows: 


Frank W.M., aged sixty-one years, was admitted to hospital with an irreducible 
left inguinal hernia of some standing. The patient suffered from an enlarged prostate 
and was very depressed. A radical cure was performed under gas and oxygen anesthesia, 
and the sac of the hernia was found to have a loop of very inflamed sigmoid colon. 
The gut was quite viable and returned to its normal colour on repeated applications 
of hot saline solution. When the gut was replaced in the abdomen, a rounded thickened 
portion of the bladder was found in the sac, and this was carefully dissected and found 
to be a diverticulum of the bladder with a very definite constriction where it joined the 
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bladder proper. The diverticulum was excised, the bladder being prevented from falling 
back into the pelvic cavity by two sling sutures. A rubber catheter was passed down 
into the bladder and some urine was drawn off. The hole which was left after excision 
of the diverticulum was closed by a double layer of sutures, the second layer burying 
the first as seen in Figure VI. The hernial sac was then excised after it had been 
transfixed at the internal abdominal ring. A reconstruction of the inguinal canal 
was then performed, three sutures of thick catgut being inserted and the deep aspect 
of Poupart’s ligament being united to the conjoined tendon of the internal oblique and 
transversalis muscles. The external oblique aponeurosis and the skin were united with 
interrupted sutures. A firm spica bandage was applied and a catheter was tied in the 
urethra. Recovery was uneventful, the catheter 
was removed on the fourth day, and the patient 
was discharged from hospital twelve days after 
his operation. 

The second case was that of Mrs. Irene M., 
aged thirty-seven years, who was admitted to 
hospital with a recurrent large right inguinal 
hernia, thought to have been caused by repeated 
pregnancies (nine in all). On examination, a 
large inguinal hernia was seen which caused a 
very definite swelling in the right labium majus. 
The patient first noticed a lump in the right groin 
sixteen years previously, and was operated upon, 
a radical cure being performed. The hernia, 
however, recurred, and a second operation was 
undertaken five years later. The hernia again 
recurred ten months after the second operation. 
The patient found that the rupture gradually 
increased in size each year and became more 
troublesome. A third operation was performed, 
and the scars of the previous operations were 
excised. The hernial sac was very adherent, and 
it was with difficulty dissected free from the 
surrounding structures. When the sac was opened 
a large amount of omentum was seen; this was 
excised, and as the appendix was also seen, it 
was removed and the stump was invaginated into 
the caecum. Near the neck of the sac a rounded 
portion of the bladder was seen adherent to the 
inner side of the sac. This was carefully dissected 
free, and was found to be a small rounded 
diverticulum of the bladder. It was decided to 
excise this completely. The bladder wall was 
controlled by two. sling sutures, and _ the 
diverticulum was removed by cutting round its base with a knife. The bladder wall 
was invaginated with two layers of Lembert sutures, and the bladder was allowed: to fall 
back into the pelvis. The sac of the hernia was then transfixed at the internal abdominal 
ring, and the deep aspect of Poupart’s ligament was sutured to the conjoined tendon. 
The external oblique aponeurosis was then sutured and the skin closed with a continuous 
silk suture. A self-retaining catheter was inserted in the bladder and retained for 
three days. Pathological examination of the diverticulum proved it to be bladder wall. 

Convalescence was uneventful, and the patient left hospital ten days after her 
operation. When seen three months later at the follow-up clinic, the patient was in 
good health and the wound was quite sound. There was no sign of recurrence. 


Intraperitoneal herniw of the bladder are, as a rule, large and nearly 
always secondary in origin. There is invariably a complete hernial sac which 
is external to the deep epigastric artery. The upper and posterior part of the 
bladder is involved in the hernia, and quite frequently there are, in addition, 
loops of small intestine, omentum and sometimes large intestine (Figure VII). 
In the female the ovary and Fallopian tube may also be found in the sac. 
In rare cases the whole bladder, with the exception of the trigone, is contained 
in the hernial sac. 


Ficure VI. Method of closing rent in 
bladder by two buried sutures. 
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A typical case of intraperitoneal hernia of the bladder may be recorded 
from the records of my 24 cases. The case was as follows. 


Frederick G., aged fifty-four years (serial number 32/6437), was admitted to King’s 
College Hospital on November 10, 1932, with a left complete inguinal hernia. The 
patient was a chronic bronchitic and smoked to excess. He had worn a truss for some 
years, but this had become uncomfortable, and the hernia had increased in size. The 
patient had a large scrotal hernia on the left side, with a spermatocele above the left 
testicle. He was kept in bed on a rigid diet, no smoking was permitted, but chewing-gum 
was allowed in place of it. After a week operation was performed under gas and 
oxygen anesthesia. The sac of the hernia was 
very thickened and very adherent to the structures 
of the spermatic cord, and in spite of careful gauze 
dissection bleeding was somewhat profuse and 
prolonged the operation to some extent. When the 
sac was completely separated it was opened at its 
fundus. The sac contained a loop of small intestine 
and near the neck of the sac a hernia of the 
bladder was seen. The contents were returned to 
the peritoneal cavity, and the sac was transfixed 
at the internal abdominal ring. Reconstruction of 
the inguinal canal was undertaken, the deep 
aspect of Poupart’s ligament being sutured to the 
conjoined tendon of the internal oblique and trans- 
versalis muscles. A flap of the anterior sheath 
of the rectus was turned downwards and sutured 
to the internal oblique to help to reinforce the 
: weakness of the inguinal canal. The external 
POUPARTS LiG. oblique was sutured with interrupted catgut 
sutures, while the skin was closed with inter- 
rupted silkworm gut sutures. A tight spica 
Figure VII. Intraperitoneal hernia of bandage was applied and the patient was nursed 

the bladder. in the Fowler position. Recovery was uneventful; 

no acute bronchitis followed the operation. The 

patient gave up smoking, and obtained a post in Devonshire, where he has been quite 

free from winter colds. He has been seen once since the operation and is in good 
health, there being no sign of recurrence of the hernia. 


PERITONEUM... 


INCIDENCE OF HERNIA OF THE BLADDER. 


In a series of 5,000 cases of inguinal herniw operated upon at King’s 
College Hospital and the Belgrave Hospital for Children, between the years 
1908 to 1937 inclusive, there were 75 cases of hernia of the bladder, and they 
were divided into the following groups: extraperitoneal, 3 cases; para- 
peritoneal, 48 cases; intraperitoneal, 24 cases. 

In the future a diminution of cases of hernia of the bladder may be 
forecast for several reasons. The laity has gained confidence in the operation 
for cure of a hernia, and fewer cases of large scrotal herniw are met with 
nowadays both in hospitals and in private practice. Enlargement of the 
prostate is now treated at an earlier stage and more efficiently, and such 
patients, therefore, do not experience a period of straining to micturate which 
is a predisposing cause of hernia. Further, there is a decided tendency for 
a more rational surgical procedure in the cure of inguinal hernia. Lastly, a 
far greater proportion of inguinal hernie are operated upon in children’s 
hospitals today, and thereby a larger incidence of operations in later years 
is obviated. 

TREATMENT. 

The surgeon should always be alive to the possibility of a hernia of the 

bladder when operating upon an inguinal or femoral hernia, since in a 
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comparatively few cases only is a diagnosis of this complication made prior 
to operation. In every case of direct inguinal hernia in an adult, hernia of 
the bladder should be kept in mind, and every care should be taken to free 
the peritoneal sac completely from the surrounding structures. 

In dealing with a small paraperitoneal hernia which is discovered at an 
operation, the surgeon should effect separation from the hernial sac by means 
of gauze dissection (Figure VIII), and the protruded part of the bladder 
should be invaginated into the abdomen and kept there by the insertion of a 
purse-string suture 
through the floor of 
the inguinal -anal. 
If, however, the peri- 
toneal sac covers a 
considerable portion of 
the bladder, it should 
be separated from the 
bladder attachment on 
the inner side, but 
should be extended as 
far as the abdominal 
ring on the outer side 
where the sac is quite 
free. The prolapsed 
bladder is then in- 
vaginated and kept in 
place by a purse-string Ge 
suture. If, as is often | a 
the case, the floor of the 
inguinal canal should 


be very weak, then a 


flap from the anterior Figure VIII. Drawing made at operation showing how the 
sheath of the rectus bladder is stripped off the hernial sac. 


should be turned out- 
wards and sutured to the internal oblique. This little procedure will often 
prevent recurrence of the hernia. 

Should the bladder be accidentally opened during an operation for 
inguinal or femoral hernia, the wound should be closed by means of two 
layers of superimposed Lembert’s sutures. The first layer should invert the 
wound in the bladder wall, while the second layer reinforces this and makes 
the closure complete and strong. 

When the bladder has been dealt with, a radical cure of the inguinal 
hernia is performed. As most of these hernie are direct, it may be advisable 
in some cases to reinforce the floor of the canal, if this has not already been 
done by a flap from the anterior sheath of the rectus muscle. It is important in 
these cases to apply a very firm spica bandage and to guard against any 
disturbing pulmonary complication. During the first three post-operative 
days “Carbogen” is inhaled from time to time to promote free excursions of 
the diaphragm. Movements of the legs are encouraged to prevent venous stasis 
and its sequelz in the form of thrombosis and embolism. 

The patient should be advised to take graduated exercises after leaving 
hospital, but warned against the danger of any sudden strain. It is a great 
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pity that patients are not more often given explicit and full instructions 
regarding their conduct of life after an operation. It would seem that some 
surgeons consider their interest in the patient ceases when once the operation 
has been performed. This cannot be condemned too strongly. It is ~csults 
in surgery that matter, and good results cannot be obtained without thorough 
after-care and a practical “follow-up” system for both hospital and private 
patients. 
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EXPERIMENTAL TESTICULAR ASCENT AS PRODUCED 
IN A MARSUPIAL (TRICHOSURUS VULPECULA).' 


By BOLLIGER AND ARTHUR CARRODUS. 


(From the Gordon Craig Urological Research Laboratory, 
Department of Surgery, Uviversity of Sydney.) 


In the course of our work on the action of sex hormones on marsupials we 
noticed in several possums after the administration of cestrogenic material 
what we termed “testicular ascent”. 

Trichosurus vulpecula or common possum (phalanger) is a marsupial of 
the suborder Diprotodontia and subfamily Phalangerine. The development of 
its testicles and scrotum follows the same sequence of events as in many 
other mammals. Two folds appear in the uterine embryo and unite to form 
a scrotum. Thus the latter was represented in the early stages by a bilobed 
structure. The sex as judged by the external appearance can be determined 
within the first few weeks of pouch life by the appearance of either a well 
developed scrotum or pouch. Broom claimed that on these criteria the 
sex could be determined in an embryo of 23 millimetres in length. Beard 
stated that he was able to determine the sex of a newly born pouch embryo 
of 12-5 millimetres in length.’ In any case, however, in a male pouch 
embryo of more than one month of age the scrotum is well developed as a 
sac containing the testicles. In the female the pouch is represented by a 
median depression. 

The young leaves the pouch about five months after birth. At this stage 
the scrotum is a sac attached to the abdomen by a broad base of about 
0-8 centimetre in width. The sac measures about 1:3 centimetres in width, 
and its greatest length is about 0-8 centimetre. The testicles and epididymes 
contained in this sac are about the size of a pea. 

The scrotum, testicles and epididymes increase in size as the animal 
grows. In a fully grown animal the scrotum measures about 5 centimetres 
in width and about 10 centimetres in length. This lengthening of the scrotum 
is due to the formation of an elongated neck, which is about 1-0 to 1-5 centi- 
metres in diameter. At this stage the testicles are oval in shape and measure 
about 2-0 to 2-5 centimetres in length and 15 to 1-7 centimetres in width. 

With regard to the anatomy of the scrotal region, the scrotum and the 
testicles in marsupials we refer to the researches by v. d. Broek.’ However, 
we shall mention briefly some of the outstanding features which are relevant 
to our problem. 

SCROTUM. 

The scrotum is prepenile in position. The scrotal area occupies the same 
position as the mammary area in females. The embryological duality of 
the scrotum remains preserved throughout life in the form of a septum scroti. 


1 Accepted for publication on June 16, 1939. 
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In the subcutaneous tissue of the scrotum of marsupials one always finds 
smooth muscle elements which represent some kind of a dartos tunic 
(v. d. Broek). 


CuTANEOUS MuscuLATURE. 


On removing the skin covering the lower part of the abdomen one finds 
the subcutaneous musculature which is very prominent in the female, where 
it forms the important sphincter marsupii (pouch muscle). In the male 
this muscle does not show the same degree of development. It extends 
approximately as far as the scrotum. The scrotum itself is surrounded by a 
few circular bundles of this muscle. On 
its lateral aspect a lymph gland is 
situated which has been called the corpus 
inguinale. 


CREMASTER MUSCLE. 


The cremaster muscle arises from 
the lower borders of the transversus 
abdominis and internal oblique muscles, 
and joins the vas deferens as part of the 
spermatic cord as far as the tunica 
vaginalis, over which its fibres radiate. 
The cremaster muscle finds its counter- 
part in the female in the compressor 
mamme muscle, which has the same 
origin and passes medially to the 
mammary gland, over which its fibres are 
spread in a fan-shaped manner. A portion 
of the cremaster muscle or the compressor 
mamme muscle passes to the “inguinal 
gland”. The size of these two muscles is 
about equal in male and female animals 
of the same age. 


illustrates elevation of the left testicle 
in a fully grown animal after adminis- INGUINAL RING. 
tration of large doses of ecstrin. 
In Trichosurus vulpecula there is 
only one opening in the abdominal wall, 
the subcutaneous and abdominal inguinal rings being superimposed, and so 
there is really no inguinal canal. This opening is triangular in shape. The 
peritoneum is exposed over this area. Therefore, it is a potential source of 


weakness in the abdominal wall. 


TUNICA VAGINALIs. 


In this animal the processus vaginalis remains patent, and there is some 
black pigment deposited in the parietal layer. This patency would tend to 
produce herniation of the abdominal contents. 


MESORCHIUM. 


The testis and epididymis are connected by a broad band (mesorchium), 
permitting partial separation of these structures. 
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EXPERIMENTAL. 


As shown in a previous communication,’ and confirmed by further 
unpublished observations, spermatorrhea is a normal feature in adult sexually 
mature possums. Therefore, we took spermatorrheea as an arbitrary division 
between sexual immaturity and 
maturity. Generally speaking, no 


Figure II. Experiment B. Photograph FicurE III. Experiment B. Photograph 

of unilateral testicular ascent (left) after demonstrates elongation and flattening of 

the administration of cstrin to an almost the left testicle and epididymis following 
fully grown animal. estrin administration. 


marked effect on the position of the testicles was noted in sexually mature 
animals after the administration of cestrin. This was observed in connexion 
with another study on the action of estrogenic material on the genito-urinary 
tract of Trichosurus vulpecula.”’ On 
this occasion no definite testicular ascent 
was observed in six sexually mature 
specimens which had _ received lethal 
doses of cstrin. In the present study are 
presented six possums which showed vary- 
ing degrees of testicular ascent after the 
injection of cestrogenic material 
form”, B.D.H.). These animals are listed 
in Table I. In the present series five out 
of six animals were sexually immature 
according to our standards. 

Possum A (Table I), which exhibited 
spermatorrhea at the beginning of the experi- 
ment, was still a young animal according to 
its appearance. It showed the least degree, 
that is, the very early beginning, of testicular 
ascent. Only a few days before death, which 
was caused by the persistent administration of 
large doses of estrogenic material over a period 
of sixteen weeks, it was observed that the left 
testicle and epididymis, although completely 
confined to the scrotal sac, were situated about 
three millimetres above the right testicle 
(Figure I). Figure IV. Experiment B. Specimen 

On post mortem examination it was _ illustrating shortening and thickening. of 
noticed that the left testicle and epididymis of the left cremaster muscle. A = left 


: : cremaster, B = bladder, C = prostate, and 
animal A were slightly smaller than the right D = left testis and epididymis. 
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TABLE 
Total 
Weekly | Amount | Duration | 
Injections. Injected. of Ex- Position of Testicle at | 
No. Age. | (International _(Inter- SS | End of Experiment. } Remarks. 
Units.) national ays. 
| Units.) 
| 
| | 
A 1 year+ 10,000 | 170,000 | 112 | Left testicle slightly drawn | Spermatorrhea 
| up but still in scrotum. present pre - ex- 
| | Right testicle still in perimentally. 
scrotum, 
| 
| 
B | 1 year+ 50,000 | 450,000 | 66 Two-thirds of left testicle | No spermatorrhea. 
| } | above the scrotum. Right | 
| testicle still in scrotum. | 
| | } 
Cc | 10 months, 8,000 120,000 113 | Half of left testicle out of | No spermatorrheea. 
} scrotum. Right testicle | 
showed early ascent. 
| | | 
D 7 months. | 500 units for 7,500 | 70 | ‘Two-thirds of left testicle had | Born with a bifid 
| | five weeks, | | left the scrotum. Half of |. scrotum. 
| 1,000 units right testicle had ascended ' 
| for further | 
| five weeks. | 
| | 
E 54 months, | 500 | 21,000 | 301 Rapid complete testicular | Bred in laboratory. 
ascent by sixth week. Marked “pouch” 
| | formation. 
| | 
| 
F 7 months. 700 | 13,600 136 | — complete testicular | Marked “pouch” 
| ascent. 


| formation. 


one. Further, it was observed that the lower end of the left epididymis (globus minor) 
had separated from the scrotal wall. The upper part or globus major was tightly 
wedged in the short and narrow scrotal neck. But actually no part of the epididymis 
had left the scrotum. 


In the five remaining sexually immature animals the change in position of 
the testes varied from ascent as far as the inguinal area to an ascent just 
beyond the neck of the scrotal sac. In all cases, with the exception of 
experiment D (bifid scrotum), the left testicle and epididymis showed ascent 
earlier than the right. In experiments B and C only the left testis ascended. 
The two animals B and C also received large and ultimately lethal doses of 
female sex hormone. 


In experiment B unilateral ascent was noted after the administration of 250,000 
units of “G&stroform” (Figure II). Later the appearance of two skin folds on either 
side of the scrotum was noticed when the animal was handled. The possum died after 
the administration of a total of 450,000 units of estrin. At this stage the left testicle 
and epididymis had completely left the scrotum. On post mortem examination the left 
testis and particularly the left epididymis were flattened out as compared with the right 
testis and epididymis, which had not undergone ascent (Figure III). The head of the 
left epididymis was found to be wedge-shaped. On dissection of the spermatic cord 
it was found that the left cremaster muscle was shorter and thicker than the right 
(Figure IV). 

In experiment C incomplete left testicular ascent was observed. Only the head of 
the epididymis had left the scrotal sac. But in comparison with the right testis and 
epididymis, which had remained completely in the scrotum, the left testicle and 
epididymis were smaller and elongated. 


= 
dir 


EXPERIMENTAL TESTICULAR ASCENT IN A MARSUPIAL. 159 


Experiment D is of particular interest in that this animal was born in 
the laboratory with a bifid scrotum (Figure V). Unfortunately, this experi- 
ment could not be completed because the possum suddenly died from an 
intercurrent disease. 


Figure VI. Experiment D. Photograph 

showing wrinkled condition of scrotal 

sacs six weeks after commencement of 
injections. 


FIGURE V. Experiment D. Photograph 

illustrating bifid scrotum with the testicles 

and epididymes in situ before the adminis- 
tration of cestrin. 


Ficure VIII. Experiment E. Showing 
collapsed and inverted scrotum. 


About six weeks after the beginning of the 
injections of “Cstroform” it was noted that the 
scrotal sacs were becoming smaller and lax 
(Figure VI). At the time of death both 
individual scrotal sacs were about a third of 
their original size and were wrinkled and con- 
Ficure VII. Experiment D. tained only the lower ends of the epididymes. 
The testicles themselves lay beneath the 
epididymis and thickened and abdominal skin. Both testicles had ascended 

approximately the same distance. Both epi- 


shortened right spermatic cord. 


= spermatic cord, B = flattened 
testis and epididymis, C = tip of 
right scrotum. 


didymes and testes were elongated. The body 
of each epididymis was flattened out to a thin 
sheet. Both spermatic cords were thickened 
(Figure VII). 


Possum E was born and bred in the laboratory. It left the pouch at the age of 
five months. At the age of five and a half months (body weight 0-75 kilogram) weekly 


injections of 500 units of “CEstroform” were commenced. Following the third injection 
it was noticed that the scrotal sac became lax and wrinkled. At the same time testicular 
ascent had commenced, as evidenced by palpation, and was more pronounced on the 
left side. After six weeks the scrotal sac was empty and had collapsed (Figure VIII). 
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The testicles were palpable beneath the skin of the abdominal wall cephalad to the 
scrotal sac, which had undergone inversion resembling somewhat a small pouch. The 
tip of the scrotum remained as a central elevation. The injections were maintained for 
a period of ten months, during which no further marked change was observed in the 
scrotal remnant. For about two months the testicles continued to grow in the new 
position beneath the skin in front of the abdominal inguinal ring. For the next three 
months they remained about the same size. Any attempt to replace them in the scrotum 
was resisted by the animal because of pain induced. Another change observed in the 
abdominal wall, and which had been already noted in the previous experiments, was 
the formation of two curved folds on either side of the median line, which became 
quite distinct on stroking the lower part of the abdomen. These two semi-lunar folds 
stretched from about four to six centimetres below the sternum as far as the medial 
aspect of the thigh. They gave the impression of a large pouch. During the experiment 
the animal remained healthy. For the first two or three months it also showed natural 
growth, but lately the rate of growth appears slower. (The body weight at the end 
of the experiment was 1-4 kilograms.) 

The pre-experimental appearance of the scrotum of possum F is depicted in 
Figure IX. Animal F was about a month and a half older than animal E. For this 
reason, a somewhat larger weekly dose was given (700 international units). However, 


Ficurp IX. Pre-experimental appearance 
of scrotum in possum F. 


Figure X. Partial testicular ascent in 
the testicular ascent was not as rapid as in possum F after 86 days. Prominent skin 


E, but resembled more that of D. After five folds lateral to the scrotum are evident, 
weeks the testicles were stil definitely in siving the appearance of a pseudo-pouch. 
the scrotum. The scrotum, however, had Possum E developed a similar pouch. 
become smaller and wrinkied. Then the 

testicles began to ascend. But even after eighteen weekly injections the sac was not 
completely empty. At this stage the animal died from some intracranial hemorrhage 
due to a fall. The scrotal sac was collapsed and contained only the globi minores of 
the epididymes. The testes with their epididymes were small and elongated, measuring 
1-6 by 0-6 centimetres (weight, 0-5 gramme each). The abdominal skin folds referred 
to in the previous experiments appeared two months after beginning the injections. 
They were very pronounced during the last six weeks of life—more so than in any of 
the previous experiments (Figure X). At post mortem examination the abdominal skin 
was reflected. There was no evidence of muscle tissue in the vicinity of these folds, 
which, however, could be easily reproduced by traction on the cremaster muscles, which 
were thicker than in uninjected animals. 


Discussion. 


Experimental testicular ascent has been observed previously by Hisaw 
after the injection of crude ovarian extract into sexually mature pocket 
gophers during their breeding season (Geomys bursarius Shaw). - However, 
the testicles of the pocket gopher, like those of some other rodents, are 
usually situated in the abdominal cavity. Only during the breeding season 


EXPERIMENTAL TESTICULAR ASCENT IN A MARSUPIAL. 161 


do they descend into the scrotum. In contrast to Geomys bursarius, the 
testicles in Trichosurus vulpecula and other marsupials are definitely and 
irreversibly situated in the scrotum after the first six months of life. Further, 
in contrast to the ascent of testicles in mature pocket gophers, only sexually 
immature and young possums respond to estrogenic stimulation in this 
manner and in general it seems that the younger the animal, the easier and 
more rapid the ascent. This is demonstrated in our series of experiments 
in which the youngest animal (E) responded very quickly, while the response 
in the other animals diminished with increasing age, and so far definite 
testicular ascent has not been produced in fully grown sexually mature 
males. One reason for the lack of response in adult animals may be that the 
scrotum is separated from the abdomen by a narrow neck which undoubtedly 
would make ascent more difficult. In this respect the conditions of ascent in 
possums resemble those which govern the descent brought on by the action 
of hormones in higher animals; for example, in man. Clinically it is a well 
recognized fact that anterior pituitary hormone may bring on or hasten 
descent of the incompletely descended testicle during adolescence, while hardly 
any success is obtained in fully grown men with this medication. 


It is also of interest to note that the left testicle ascends earlier than 
the right testicle, while in incomplete descent in man usually the right testicle 
remains outside the scrotum. 

Since the work of Hisaw, experimental testicular ascent has not been 
reported ; but in 1933 Burrows reported 19 cases of scrotal hernia in 49 mice 
under treatment with estrin.”’ However, in the mouse as in the rat, the 
scrotum is a direct pouch of the peritoneum and there is no greatly narrowed 
portion intervening which could be described as a funicular canal, nor is there 
any difficulty in manipulating the testicle into and out of the abdominal 
‘avity. Burrows explained this frequent occurrence of scrotal hernia as an 
effect of the c@strin on the tonicity of layers of muscle which regulate the 
‘alibre of the passage between the abdominal cavity and the scrotum. 

In marsupials, as mentioned before, there is no inguinal canal. The 
inguinal ring is large and triangular, leaving the peritoneum exposed in this 
region. This gap in the abdominal wall would seem to make marsupials liable 
to scrotal hernia. However, scrotal hernia has never been observed in 
marsupials, not even in the saltatorial kangaroo, and it has been assumed 
that the powerfully developed cremaster muscle acts as a support over the 
inguinal region.‘ 

However, the cremaster muscle also seems to be involved in the mechanism 
of testicular ascent. As shown in some of the experiments, it increases in 
thickness. After ascent has been accomplished it also becomes shortened, 
rendering it difficult to return the testicle into the scrotum (experiment E). 
These observations would indicate that the testicle is pulled up under the 
skin by the powerful cremaster muscle. In addition to this, ascent is aided 
by atrophic changes in the testicles. As shown by Hisaw‘® and others, 
cestrins cause a diminution in size of the testicles. In our fully grown 
animals which had received large doses of cestrogenic material, the testicles 
were found to be only about two-thirds of their original size. In young animals 
also some atrophy occurs, as evidenced by palpation and post mortem findings. 
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At the same time the testicles and also the large epididymis become elongated, 
which further facilitates ascent. This elongation seems to be due to some 
powerful pull, and the only organ which could exert such a pull is the 
cremaster muscle. Therefore since testicular ascent definitely can be brought 
on by female sex hormone, and since the cremaster muscle seems to play a 
big part in this process, one might be justified in attributing to the cremaster 
muscle an important role in connexion with the movements of testicles in 
general, which would also include testicular descent. We propose, as a working 
hypothesis, that the cremaster brings on testicular ascent by shortening its 
length and aids testicular descent by lengthening. 


Finally, we should like to call attention to changes in the scrotal sac 
which occurred in the experiments under discussion. Particularly in young 
animals, the scrotal sac becomes lax and wrinkled even before testicular 
ascent occurs, and later it atrophies and collapses. Again, one is tempted 
to make an analogy with the conditions as found in incomplete testicular 
descent in clinical cases in which the scrotum is also small and atrophic, “as 
though the testicle had sent a message to the scrotum saying that it was not 
coming” (Wangensteen’®’). Two skin folds are formed in the region of the 
lower part of the abdomen in practically all of our laboratory animals after 
the injection of estrogenic material. In experiments E and, particularly, F 
these folds actually formed a pouch-like structure. As shown in post mortem 
findings, in experiment F there is no rearrangement of muscle fibres or 
increase in their number in these skin folds. The formation seems to be 
due to traction by the cremaster muscles exerted on the testicles and indirectly 
on the scrotum on the one hand and on the inguinal gland on the other. The 
formation of such a pseudo-pouch is interesting when one considers the 
probable mode of production of the true marsupium; that is, by traction of 
compressor mamme muscle on the mammary glands and adjacent structures. 

In conclusion, it may be pointed out that the observations on testicular 
ascent in marsupials are of added interest when one considers that marsupials 
have been much discussed in work on testicular descent. A summary of that 
work has been outlined by Berry Hart®’ and subsequent workers. 


SUMMARY. 


If estrogenic material is administered to sexually immature possums 
(Trichosurus vulpecula), testes and epididymes show a tendency to leave 
the scrotum and to become situated under the skin near the abdominal ring. 
This process, which is called testicular ascent, was rapidly completed in a 
young animal of about five and a half months of age. In older but still 
immature animals, the process is slower and requires larger or lethal doses 
of @wstrogenic material. [n mature adult animals the testicles were confined 
to the scrotum, even after large doses of cestrin. 

With the exception of an animal with bifid scrotum, the left testicle 
ascends before the right one. 

While the testicles ascend the scrotum atrophies, skin folds appear on 
the lower part of the abdomen, which, by their position and appearance, 
suggest the formation of a rudimentary pouch. 
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ARTERIAL EMBOLUS: REPORT OF CASES, WITH AN 


ACCOUNT OF THE CONDITION AND 
ITS TREATMENT.’ 


By I. B. Jose AnD N. J. Bonnin, 
Adelaide. 


CONSIDERABLE discussion has taken place in the last few years concerning 
the treatment of arterial embolus; but opinion is now more in agreement and 
it is possible to adopt a fairly definite scheme of treatment. 

The case reports included in this paper are of considerable interest, 
for they cover several aspects of the management of the condition. 


FETIOLOGY. 


Arterial embolus, though not common, is by no means a rarity. The 
nine cases recorded here occurred in the space of eighteen months at the 
Adelaide Hospital, which has about 600 beds. In a series of 6,000 post mortem 
examinations, Bull found 15 cases of embolism of the extremities, 14 in 
the lower and one in the upper limb. 

The condition can occur at any age, but the maximal incidence lies in 
the later decades of life, and embolus is more common in the female. 

Mitral disease, with or without auricular fibrillation, is the commonest 
cause, and is present in about 50% of cases (Key‘*°’). In a series of 296 cases 
collected by Pearse’ primary heart disease accounted for 69% of the emboli, 
while 13% occurred as post-operative complications. In a review of the 
histories of 330 patients who died of heart disease, Willius‘*®’ found that 58 
had had embolic phenomena. 

PATHOLOGY. 


An embolus most commonly breaks loose from a thrombus within the 
left side of the heart. Less frequently thrombosis in the pulmonary veins 
or an atheromatous patch or aneurysm of a great artery accounts for the 
origin of the embolus. Rarely a patent foramen ovale may give passage to a 
paradoxical embolus from the systemic veins. Key“®’ and also Hirschboeck“ 
have suggested an interesting explanation of the paradoxical embolus. When 
a patent foramen ovale is present, little, if any, blood normally flows through 
it, as the pressures in the auricles are so nearly equal. However, if a clot 
breaks loose from a systemic vein, a pulmonary embolism results and back- 
pressure causes the pressure in the right auricle to rise. Blood now flows 
through the foramen ovale from right to left. Should a second clot break loose, 
it may easily be carried into the left auricle and be driven out into the aorta. 
Pulmonary embolism is an associated cause in nearly all paradoxical 
emboli.‘ In the series presented here it will be noticed that this history was 
present in Case III, but unfortunately an autopsy could not be performed. 


1 Accepted for publication on May 2, 1938. 
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Emboli become impacted commonly at the bifurcation of arteries, since 
the calibre of the branches is always considerably and suddenly less than that 
of the parent trunk. 

The presence of an embolus at once excites a spasm of the arterial 
wall,‘*'"* which involves the arterial tree beyond and is responsible in no 
small part for the obstruction to the blood flow. This spasm has been noted 
many times at operation, and has been shown also to occur in laboratory 

An embolus soon becomes adherent, and inflammatory change in the 
intima occurs.“'' This change spreads proximally and distally beyond the 
region of the embolus and leads to further clotting. The extending clot 
obstructs the collateral circulation, and it is well known that the incidence 
of gangrene following an embolus is considerably higher than that following 
ligation of the vessel at the same point. In the case of the femoral artery, 
gangrene occurs in 80% of cases after impaction of an embolus’) “* and 
in 20% after ligation (Heidrich, cited by de Takats‘*’). Moreover, the longer 
the embolus remains in the vessel, the more extensive and intense will be the 
change in the intima. So that if embolectomy is to be successful, it must be 
performed at the earliest possible moment. Delay not only results in increased 
size of the clot and probable obstruction of the collaterals, but reformation 
of the clot is very likely to follow a late removal. 


Location of Impaction of Embolus. 


The commonest site for lodgment of an embolus is in the common 
femoral artery at the point where the profunda artery is given off (in about 
40% of Pearse’s series’ there was an embolus at this point, and in 54% 
of Key’s series of 382 cases‘*”’ a femoral embolus was present). Then in 
order of frequency follow the common iliac, the brachial, the lower end of the 
aorta, the popliteal and the axillary arteries. 


SYMPTOMS AND SIGNS. 

In a typical case the symptoms and signs are characteristic. Usually 
the patient experiences sudden severe pain at first in the region of the embolus, 
and the pain then spreads rapidly over the whole limb. Sometimes pain may 
be slight or absent.‘°*’ The limb becomes cold, numb and paralysed. It has 
the waxy pallor of a corpse, and later a lividity exactly similar to post mortem 
lividity appears in a blotchy pattern on the distal part. Sensation, movement 
and reflexes are lost, and no arterial pulsation can be felt. 

Occasionally symptoms may have a slow and progressive onset, and it 
may be some time before the typical picture of complete anoxemia is 
presented. 


DIAGNOSIS. 


The condition most likely to give rise to confusion is arterial thrombosis. 
Diagnosis must be based largely on past and recent history. Thrombosis 
is always the result of prolonged and severe arteritis, and there will thus 
have been premonitory symptoms such as tingling or numbness, or there may 
have been intermittent claudication for months beforehand. The onset of 
thrombosis is likely to be more gradual, and pain is usually not a prominent 
feature. The physical signs will be similar. As a rule there is no difficulty 
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in arriving at the correct diagnosis, though occasionally the distinction may 


be almost impossible. 

Venous thrombosis is readily distinguished, for the limb is not pale, but 
is cyanosed; it is probably edematous and it is not cold. Moreover, careful 
palpation should disclose the presence of arterial pulsation. 


Localization. 
Localization of the embolus is more difficult than the diagnosis of its 
presence; but accurate localization is essential if operative removal is to be 


attempted. 

Actual palpation of the artery at the site of obstruction is the most 
certain guide, but may not be possible. However, an arterial pulse may 
usually be felt in the proximal part of the limb and none felt more distally. 
The embolus must therefore lie between these points, and it is likely that it 
lies at a bifurcation of the artery or at the origin of a fairly large branch. 
It is also helpful to remember that the upper level of anoxzemia usually is 
three to four inches distal to the embolus (Pearse‘**’). Occasionally the pain 
of onset does not bear an exact anatomical relation to the site of the clot, and 
thus cannot be relied on as a localizing sign (Riddell'’). Arteriography 
has been used in difficult cases (Pearse‘®’ ). 

The level of anoxemia is not to be confused with a possible subsequent 
level of gangrene which will be much further distal, since the collateral 
circulation will always save a good deal of the limb. 


TREATMENT. 


There is still a good deal of difference of opinion about the treatment 
of arterial embolus. In spite of the fact that a large number of cases have 
now been recorded, it is difficult to make a just assessment of the results. 
The condition is not common, so that one clinic takes many years to collect 
a statistically significant series; and as Lund‘? points out, no comparable 
groups of patients treated expectantly and by operation have yet been 
recorded. The case mortality is of little use, since many of these patients 
are desperately ill from their original disease and in these the arterial 
obstruction and its treatment can be regarded only as a terminal incident. 
The local result has been in the past assessed mainly on the occurrence or 
non-occurrence of gangrene. While this affords some information, it is not a 
satisfactory criterion. Many limbs which have been saved from actual 
gangrene have been saved at the price of wasted and fibrous muscles, neuritis 
and atrophic skin, so that the result may be actually little better than that 
of an amputation. Such cases should not be classed as unqualified successes. 
This point is most important, for it is the resultant function of the limb which 
should be the criterion of the treatment adopted. Finally, a very misleading 
impression is obtained from statistics in which the results of treatment of 
emboli in the arteries of the upper and lower limbs are considered together. 
Emboli lodging in the main artery of the upper limb do not in the majority 
of cases cause gangrene (de Takats‘*’). In the lower limb, however, a similar 
accident results in gangrene in about 80% of cases, 

In an evaluation of the results of treatment there must be a sharp 
distinction drawn between results in the upper and lower extremities. 
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However, it will be well to emphasize that there is one point upon which 
all authors are in complete agreement, and that is the urgency of the 
condition. Whatever treatment is to be adopted must be undertaken without 
delay. 

First Aid Treatment. 

Little should be done. The limb may be wrapped in cotton wool; 
morphine may be given to control the pain; and alcohol is useful, for it not 
only helps to calm the patient, but produces a beneficial vaso-dilatation.® 

It is more necessary here to point out and to lay stress on the things 
which should not be done. Firstly, and most important, delay must be 
avoided, for if curative treatment is to have a reasonable chance of success, 
it must be carried out within a few hours of the onset. Secondly, hot water 
bottles must never be used, unless the temperature of the water, as measured 
carefully with the thermometer, is below 105° F.°” There is no blood 
flowing in the limb and the temperature of the tissues consequently follows 
that of its surroundings; and if a hot water bottle is used, even though well 
protected, extensive burns will almost certainly result. We have seen severe 
burns of a whole leg follow the use of the ordinary heat cradle, though 
the leg was protected in the usual way; and many similar cases are on 
record. Finally, the limb should not be elevated, but is best in the slightly 
dependent position.‘?7’ 


Therapeutic Procedures. 
Embolectomy. 


Historical Note.—Ssabanajew made the first recorded attempt to remove 
an arterial embolus in 1895, but he was unsuccessful. From this time on 
sporadic, but still unsuccessful, attempts were made by various surgeons, 
until in 1911 Labey performed the first successful embolectomy. In 1922 
Einer Key, of Stockholm,” published a series of cases in which embolectomy 
was performed between 1913 and 1922; and since that time the number of 
recorded cases has grown at an accelerated pace. The first successful 
embolectomy in Great Britain was recorded by Jefferson’’®’ in 1925, and he 
published with it a review of the 28 cases reported between 1922 and 1925, 
of which 15 were classed as successful. 

Anesthesia.—Local infiltration or block anesthesia should always be 
used where practicable, since it is rarely that the patients are fit subjects 
for general anesthesia. Spinal anesthesia can be used when the embolus 
lies in the aorta or in the iliac arteries. It is true that spinal anesthesia 
has an additional advantage in that it causes a maximal vaso-dilatation in 
the lower extremities,7® but it is not to be advised when local anesthesia 
can be used. 

Operative Technique.—Through a suitable incision the artery is exposed 
in the region affected, and is gently isolated for an adequate distance above 
and below the site of the embolus. It is advised that the adventitia be cleanly 
dissected away, since this not only makes the suture of the incision in the 
vessel easier, but the periarterial sympathectomy which is thus performed 
assists in relieving spasm and opening up collateral vessels. 

The wound from the beginning of the procedure should be continuously 
irrigated with sodium citrate solution (a 2% solution is usually employed). 


THE AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY. 


168 


Any instruments which are to be inserted into the artery are smeared 
with “Vaseline”, and the greatest care must be taken to avoid all unnecessary 
trauma. Some form of easily controlled tourniquet is now applied to the 
vessel above the embolus. A very light rubber-covered intestinal clamp may 
be used; or a piece of soft rubber tubing or tape soaked in citrate solution 
can be passed behind the vessel to be clipped or twisted gently in front of it. 
The artery below the embolus may be controlled in a similar manner, or by the 
pressure of finger and thumb of an assistant. 

An incision is now made into the vessel with a fine knife just above 
the embolus. The edges of the incision may, if required, be held open by fine 
silken stay sutures. 

The embolus is now milked back through the incision. If difficulty is 
experienced here, extraction may be aided by suction applied through a rubber 
tube smeared with “Vaseline” and inserted into the vessel, or a pair of forceps 
with blunt round ends may be used for the purpose. 

As soon as the thrombus has been removed the lower tourniquet is 
loosened. Free back-bleeding should occur and be allowed to continue for a 
few moments to wash out any fragments of clot in the distal part of the artery. 
Should free bleeding not take place, removal has been incomplete or further 
thrombosis has occurred below the embolus. It may be possible to extract the 
remaining clot by massage of the artery, or a catheter smeared with “Vaseline” 
can be pushed down the lumen of the vessel past the obstruction, and by the 
injection of citrate solution the clot may be washed out. Another manceuvre 
is that used by Lund.‘**’ The vessel is exposed at a lower accessible point 
and punctured with a hollow needle, and citrate solution is injected into it 
with a syringe. As a last resort, a second arteriotomy may be performed. 

When it is reasonably certain that the distal part of the vessel is clear 
of clots, the lower tourniquet should be reapplied and the upper one loosened, 
and several forcible jets of blood should be allowed to escape in order to 
remove any fragments of clot above the arteriotomy. 

Should there be no forcible pulsing ejection of blood, then there must 
be another clot in the artery above the incision, and this should be removed 
by massage, retrograde probing, suction or by another arteriotomy. 

When it is certain that the vessel is free above and below, the incision 
is closed. For this purpose fine silk smeared with “Vaseline” is used, threaded 
on a fine round-bodied needle, preferably of the atraumatic type. Interrupted 
mattress sutures may be applied, the cut edges of the vessel being everted, or a 
continuous Carrell stitch may be used. Care should be taken not to narrow 
the lumen too much. 

The suture line should now be tested by release of the upper tourniquet. 
Any bleeding not stopped by sponge pressure can be controlled by a second 
layer of sutures, which will give additional security. 

This is the technique applied to a vessel in an accessible situation; but 
certain sites require special consideration. 

A clot impacted in the lower part of the aorta is best attacked by 
retrograde probing from below (Key '*’). It is necessary to do an arteriotomy 
on both common femoral arteries, as when the clot is dislodged fragments 
may be washed down either iliac artery. Riddell’ recommends an 
arteriotomy on one external iliac artery and the opposite common femoral, 
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the probing being performed through the former vessel. A difficult double 
curve is encountered when the probe is inserted from the common femoral 
artery. Extraperitoneal massage of the artery may be used as a last resort 
to dislodge the clot. 

Laparotomy and transperitoneal approach are followed by a very high 
mortality and should be avoided.‘® 

Clot in the common iliac artery may be dealt with in several ways. 
Direct arteriotomy may be performed, the retroperitoneal approach being 
used, or the femoral artery just below the inguinal ligament may be opened 
and the clot extracted by retrograde probing, suction or by extraperitoneal 
massage applied to the common iliac artery. 

In the upper extremity, if embolectomy is performed, it is best to expose 
the readily accessible brachial or third part of the axillary artery; and if the 
clot is situated higher, to endeavour to dislodge it by means of retrograde 
probing and suction. 


Results of Embolectomy. 


Key,‘ Danzis,®’ Pearse®® and others have published analyses of the 
results of embolectomy in large series of collected cases. All show the 
importance of early treatment. In the series of 296 embolectomies published 
by Pearse there was little difference between the results in the first two five- 
hour periods, but after ten hours results became progressively and rapidly 
worse. In an average of all cases in which operation was performed within 
ten hours, 40% are classed as successful. During the next ten hours there 
were 14% of successes and after twenty hours only 8%. No suc 
cessful cases were reported after forty-eight hours. As has been stressed 
before, the prognosis is very much better in the arm than in the leg, owing 
presumably to the better collateral circulation; and the prognosis is also 
better when an embolus is lodged at an accessible point. 

It is interesting to note that in a fairly extensive search of the literature 
we have come across no mention of hemorrhage from the suture line as a 
complication of the operation. The only local complication to be feared is 
recurrence of thrombosis. 


Arteriectomy. 


There is evidence’*®) that excision of a length of an artery gives a 
better circulation peripherally than is obtained when simple ligature is 
performed. This may be due to the very complete periarterial sympathectomy 
which is thus performed ; or in the case of a diseased vessel, the improvement 
may result from the removal of an irritable focus which is causing spasm 
in the distal parts of the arterial tree. 

With an embolus the removal of the clot through an arteriotomy prior 
to the removal of the segment of artery tends to minimize the danger of 
spreading thrombosis. The clot should be removed in this case below and not 
above its point of impaction, and not opposite the origin of a large branch 
(Riddell ), 

There does not seem to be any scope for this operation in the lower limb, 
where every effort should be made to restore the continuity of the main 
channel; but in certain circumstances, discussed later, it may be a useful 
procedure in the arm. 
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Massage. 

Forcible massage has been used by Lindstrom (quoted by Pearse‘**’) in 
an attempt to move the clot more distally into a less important branch, or 
to fragment it and to obstruct only the peripheral branches. Gangrene was 
avoided in 12 out of 18 cases in which this line of treatment was followed. 
But the peripheral obstruction is likely to result in a more or less useless 
limb (Pearse® ). 

Riddell") advocates as the method of choice in all early cases exposure 
of the vessel and extraarterial massage of the clot into a subsidiary branch. 
He applies this principle especially to the common femoral artery, where he 
would massage the clot into the internal iliac. He claims that this procedure 


avoids trauma. 


Vaso-Dilator Drugs. 


The use of vaso-dilator drugs in the treatment of arterial embolus was 
proposed by Denk.” The object of the treatment is to relax the spasm in 
the arterial tree to which so much of the ischemia is due, and thus to open 
up the collateral circulation to the fullest extent possible. A number of 
different drugs have been used, including alcohol in large doses, sodium 
nitrite, acetylcholine and papaverine; but the last named is the one usually 


employed. 

Papaverine hydrochloride is administered intravenously at first in doses 
of 0-015 to 0-03 gramme (one-quarter to one-half a grain). (The solution 
used must be freshly prepared, as the alkaloid cannot be stored in solution.) 
Later the drug may be given subcutaneously in doses of 0-06 to 0-12 gramme 
(one to two grains) or more. As much as 0-24 gramme (four grains) has 
been given without ill effect." Very large doses, however, are not advisable 
since the lowering of the general blood pressure will tend to offset the 
favourable effect of the local vaso-dilatation. Following intravenous adminis- 
tration, the circulation will improve within a few minutes if the drug is 
going to be effective, and the injection should be repeated whenever the 
circulation again shows signs of failing.‘” 

There can be no doubt in the minds of any who have employed it about 
the remarkable improvement in the circulation which immediately follows the 
administration of this drug, at least in most cases (see case histories I and V). 


McKechnie and Allen advise that this treatment should be tried first, and 
that if improvement is not obtained, embolectomy should be performed 
forthwith. This plan was followed in Case V. 

Comment.—In case reports encountered in the literature the criterion 
of success has been the avoidance of gangrene, and this is a poer criterion 
of the real result. When this method of treatment alone is employed, the 
stem artery of the limb remains obstructed. Embolectomy is the only method 
of treatment which holds out a hope of complete restoration of circulation, 
and it seems doubtful whether the delay entailed by the trial of spasmolytic 
drugs is justified. Papaverine, however, is extremely useful in those cases in 
which, for one reason or another, the operation is not indicated, and it 
provides a useful supplementary treatment following and perhaps preceding 
embolectomy. 
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Alternate Suction and Pressure. 


In order to improve the circulation in an extremity when arterial 
occlusion is present, Herrmann and Reid“* introduced a machine (“Pavaex’’) 
which produces controlled alternating negative and positive pressure outside 
the affected limb. This machine has been used in the treatment of arterial 
embolism. Rykert and Graham‘*? cite ten patients treated by this means, 
with recovery of the circulation in five of them. In four of the five successful 
cases treatment was begun within five hours of the onset. They claim with 
some other authors that conservative methods of treatment are to be preferred 
to embolectomy. However, de Takats‘® warns us that the late results of 
conservative treatment may be far from satisfactory, although gangrene may 
have been avoided. The limb treated conservatively “does not compare with 
one from which a clot has been successfully extracted”. 


Evaluation of Methods of Treatment. 

The scheme of treatment outlined here is that which at the present 
juncture seems most reasonable. Although the views expressed are definite, 
they are not intended to be dogmatic. Indeed, dogmatism will be impossible 
until large series of cases in which different methods of treatment have been 
used, are compared and the results are evaluated in terms of subsequent 


function. 

Embolism in the upper and lower limb must be discussed separately. In 
the lower extremity embolectomy would seem to be still the method of choice, 
and the operation should be performed upon all patients seen within the first 
ten hours. After this time the chance of a successful result is much less; 
but it is still worth operating upon selected patients up to the end of 
twenty-four hours; such patients should be in fairly good general condition, 
with no obvious signs of arterial disease. Although embolectomy in such 
‘ases may not greatly decrease the incidence of gangrene, it is likely to 
_produce a higher proportion of useful limbs. The operation, properly per- 
formed, is a minor procedure, and the only complication which is at all likely 
to result is the recurrence of obstruction at the same site. 

apaverine in 0-015 or 0-03 gramme (one-quarter or one-half grain) doses 
intravenously should be given to all patients as soon as the diagnosis is 
established; but operation should not on any account be deferred unless 
the restoration of circulation is complete. If papaverine is going to be 
adequate alone, the result will be obvious in a few minutes. The patient 
should be placed under a heat cradle before and after operation to utilize the 
vaso-dilatation which results from rise of body temperature, great care 
being taken to see that the ischemic leg is not overheated. The administration 
of papaverine should be continued after the operation for some time, and if 
embolectomy has not been fully successful, the “Payaex” machine should be 
used as well, if available. 

Patients seen after twenty-four hours and those seen in the second 
ten-hour period whose general condition is very poor or who have obvious 
arteriosclerosis, cannot benefit from embolectomy, and are best treated by 
conservative methods alone. 

In the arm, gangrene is not likely to occur whatever method of treatment 
is adopted, and embolectomy is therefore considered by many authors to be 
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unnecessary. However, when the patient is in good general condition, with 
reasonably healthy arteries, embolectomy can do no harm, and the great 
and immediate improvement in circulation cannot but be beneficial. Other 
patients (and this will unfortunately include the majority) are best treated 
by the conservative measures outlined. If, in the course of an embolectomy, 
there is for any reason difficulty in suturing the vessel, then arteriectomy 


should be performed without hesitation. 


CasE Histories. 


Case I.—A male, aged forty-eight years, was admitted to hospital on November 26, 
1937, with hemoptysis. He had been a miner, and X ray examination revealed changes 
typical of silicosis with supervening early pulmonary tuberculosis. There were no 
obvious signs of cardio-vascular disease. Three days after admission, while straining 
at stool, he experienced a sudden pain in the upper part of his right thigh just below 
his buttock. The pain rapidly extended down, involved his whole leg, and became very 
severe indeed. The leg became cold, numb and powerless. The. femoral pulse ceased 
abruptly four inches below the inguinal ligament, although palpable below this level 
on the opposite leg. There was no arterial pulsation in the limb below this level. 


Femoral embolus was diagnosed, and embolectomy was performed four hours 
after the onset of symptoms. Under local anesthesia the artery was exposed and 
isolated. The embolus was situated at the origin of the profunda branch and was 
removed together with a little recent clot. Pulsing ejection of blood from above and 
free back-bleeding from below showed the vessel to be clear. After closure of the 
artery the popliteal pulse was palpable, but there was no pulse in either posterior 
malleolar or dorsalis pedis vessels. The patient made an uninterrupted recovery, 
except for some weakness of the muscles of the anterior compartment of the leg. The 
malleolar pulse became plainly palpable three weeks after the operation. Two months 
later the circulation was apparently quite normal, and the distal pulses were as strong 
as those of the opposite leg. The leg was as strong as its fellow, and there was no 
residual weakness detectable. 

On February 4, 1938, the patient was again admitted to hospital. He stated that 
four days previously he had experienced a sudden pain in the calf of the left leg, and 
the leg had gone cold and numb. The pain was similar in type to which he had 
experienced before, but not so severe. The foot was pale, cold and faintly cyanosed. 
The popliteal pulse was plainly palpable, but neither posterior malleolar nor dorsalis 
pedis pulse could be felt. Embolus at the point of division of the popliteal artery 
was diagnosed. Papaverine nydrochloride, 0-03 gramme (half a grain), was administered 
intravenously. Within a minute of eompletion of the injection the posterior malleolar 
pulse became faintly but plainly palpable, and the colour of the limb changed in a 
few minutes to a clear pink. The systolic blood pressure fell in ten minutes from 
148 to 136 millimetres of mercury and the diastolic pressure remained at 96 millimetres; 
but there were no subjective symptoms of any kind. Three hours later the limb was 
warm and the colour good, but the distal pulse could not be felt. The injection was 
repeated. Again the malleolar pulse became palpable and the systolic blood pressure 
fell about ten millimetres as before. The condition of the circulation was now main- 
tained and no further injection was necessary. He was discharged on February 14 with 
an apparently normal foot. Two months later he still had a normal circulation in 


both legs. 

This patient was in good general condition with healthy arteries, a 
combination found all too seldom in patients with arterial emboli. The 
source of the emboli is uncertain, but probably was the pulmonary veins. 
The femoral embolectomy illustrates the good result that should be obtained 
when a patient of this type is treated in time. The residual obstruction of 
right anterior tibial and posterior tibial or malleolar vessels may have been 
due to fragments broken off from the embolus at the time of impaction; but 
it is probable that it occurred at operation, for the distal limb of the artery 
was not closed when the obstruction above was released, so that fragments 
may have been washed down past the arteriotomy by the powerful jet of blood 


oar 
th 
| 


ARTERIAL EMBOLUS. 173 


from above. This is a precaution which should always be observed and is an 
important point in technique. The immediate improvement which may be 
produced by papaverine when the arterial tree is normal is well illustrated 
in the account of the left popliteal embolus. This effect can be due only to 
relaxation of spasm. 


CasE II.—A female, aged fifty-seven years, was admitted to hospital on March 3, 
1938. She gave a history of sudden onset of pain in the right hip joint and in both 
feet about one hour before admission, and had noticed that both legs were becoming 
colder. 

The right leg was whiter than the left and cold, and there was no power of 
movement. No femoral arterial pulse could be felt. A little capillary circulation was 
present in the foot. In the left leg the dorsalis pedis and malleolar arterial pulses 
were not palpable. She was obese and for some four years had had symptoms of 
an old-standing mitral stenosis. Her heart was fibrillating. An electrocardiogram 
revealed a fibrillating heart with generalized myocardial damage. It was presumed 
that emboli had lodged in the right femoral and left popliteal arteries. Conservative 
treatment was decided upon in view of the patient’s general condition and the fact that 
there was some capillary circulation in the foot. Ten days later, however, the toes 
became gangrenous, and dry gangrene spread slowly over the foot and ankle. 

On March 22, under spinal anesthesia, the right leg was amputated below the 
knee. The circulation in the left foot recovered. Her general condition, however, 
became slowly worse, and she developed generalized edema with ascites and hypostatic 
edema at the pulmonary bases. She died seven weeks after the operation. 

Post mortem examination revealed a mitral stenosis with a dilated right auricle 
and ventricle. There were a recent ante mortem clot in the left common iliac and 
external iliac arteries and old thrombosis in the right iliac arteries. There were a small 
infarct in the left lung and signs of old infarcts in the right kidney and in the spleen. 


This case illustrated the multiplicity of arterial emboli. The patient 
suffered from mitral stenosis, the commonest etiological factor. In view of 
more recent experience, she would have been submitted to immediate 
embolectomy of the right femoral or iliac artery, as about 80% of femoral 
emboli result in gangrene. ; 


CasE III.—A male, aged forty-seven years, was admitted to hospital on November 
11, 1937, with a history of hematemesis. He had previously been treated for a chronic 
duodenal ulcer. He was progressing satisfactorily under medical treatment; but while 
at stool he experienced a sudden severe pain in the left side of his chest. He became 
shocked, and his respiratory and pulse rates rose, but there was no fall of blood pressure; 
later breath sounds became diminished at the base of the left lung. He had had a 
pulmonary embolus. 

Five hours later he experienced a sudden violent pain in the calf of his right 
leg and his leg became cold. Arterial pulsation was absent in malleolar, dorsalis pedis 
and popliteal arteries, but the femoral pulse could be felt. Popliteal embolus was 
diagnosed and embolectomy was attempted at once. 

Under local anesthesia the popliteal artery and its branches were exposed and 
controlled by rubber tourniquets. The vessel was opened, and some recent clot was 
extracted; but on release of the tourniquet above there was no gush of blood. A 
fruitless attempt was made to dislodge the clot above by retrograde catheterization and 
suction. The patient’s condition would not allow a second arteriotomy, and he died 
a few hours later as a result of his pulmonary embolus. Permission for autopsy could 
not be obtained. 


The fact that autopsy was refused was unfortunate, since the history in 
this case suggests the possibility of paradoxical embolus. The diagnosis of 
popliteal embolus when a femoral embolus is present is a common mistake 
and one very easily made, as this case history shows. A femoral embolus 
becomes impacted usually at the level of the origin of the profunda branch, 
so that pulsation will be felt in the artery below the inguinal ligament and 
symptoms may be localized almost entirely to the calf. It must be remembered, 
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however, that femoral embolus is much more common than popliteal, so 
that if real doubt exists the femoral should be explored first. 


Case IV.—A female, aged thirty-eight years, was admitted on March 17, 1938. She 
had suffered from mitral stenosis with cardiac failure for some six years, and had been 
bed-ridden for about six months. She had experienced a sudden pain in her left 
thigh and leg five hours before admission, and the leg had become cold and numb. 
She had also noticed “pins and needles” in her right foot. 

Her general condition was very poor; her temperature was subnormal; her pulse 
was rapid and feeble, and her lips and face were cyanosed. The left leg was cold up 
to three inches below the groin, where the skin temperature changed abruptly; it was 
paralysed and sensation was absent. Neither the femoral popliteal nor the malleolar 
pulse could be felt. The right foot was cold, but sensation and the power of movement were 
retained. There was no sharp line of skin temperature change. None of the arterial 
pulses could be felt in this leg. A left femoral and probable right popliteal embolus 


was diagnosed. 

Papaverine hydrochloride, 0-03 gramme (half a grain), was administered and 
repeated twenty minutes later, but no improvement resulted. The patient felt faint 
and the pulse became temporarily weaker after each injection. Embolectomy was 
proceeded with at once. Under local anezsthesia the left femoral artery and its profunda 
branch were exposed. The site of the embolus was obvious, and the vessel below the 
embolus was of much smaller calibre. After application of temporary rubber tourniquets 
the artery was opened and an embolus about one and a quarter inches long was milked 
out. On release of the upper tourniquet blood flowed out in a slow non-pulsing stream. 
Retrograde probing and suction were employed in an attempt to dislodge a more 
central obstruction, and a few small pieces of clot were obtained from the region of 
the aortic bifurcation. (The opposite femoral artery was not exposed as the patient 
was almost in eztremis.) No improvement resulted from these mancuvres. The 
arteriotomy was closed by a single continuous Carrell stitch of silk smeared with 
“Vaseline”, 

The patient’s condition became worse, and an hour later signs of anoxemia were 
present in both lower extremities and up to a point just below the umbilicus. She 
died shortly afterwards. 

Post mortem examination revealed old recurrent endocarditis of the tricuspid and 
mitral valves. There was an active tuberculous lesion in the right lung. There were 
sears of old infarcts in the kidneys. There was a thrombus adherent to an ulcerated 
area at the aortic bifurcation, and recent thrombosis was present in both common iliac 
arteries extending into both femoral vessels. 


It is likely that the small embolus had lodged at the aortic bifurcation 
some time previously, and the embolus removed from the left femoral artery 
had broken loose from a thrombus at this site. 


Case V.—A female, aged forty-eight years, was admitted to hospital on April 4, 
1938. She stated that she had had heart trouble for some years. About seven hours 
prior to admission her right foot had become cold and numb, and the sensation of 
coldness had extended rapidly to a point half-way up her thigh. The leg had become 
powerless. 

Severe pain, worse in the middle of the calf, began soon after the onset of 
symptoms, and had continued. On examination she was found to have an auricular 
fibrillation, with a systolic blood pressure of 240 and a diastolic pressure of 160 
millimetres of mercury. Her right leg was cold up to a point six inches below the 
inguinal ligament. Neither the right popliteal nor malleolar pulse could be felt, and 
pulsation in the femoral artery ceased abruptly about three inches below the inguinal 
ligament. Right femoral embolus was diagnosed. Papaverine, 0-03 gramme (half a 
grain), was given intravenously at once. There was no fall of blood pressure, and 
within twenty minutes the thigh was warm as far as the knee. The injection was 
repeated, and twenty minutes later the leg had become warm to a level about one 
hand’s breadth below the knee. As the improvement now appeared to have ceased, 
embolectomy was decided upon and proceeded with at once. The artery was exposed 
under local anesthesia, and an embolus was found impacted at the level of the origin 
of the profunda artery. The embolus was removed. Some recent clot was milked back 
from below and the distal part of the artery was irrigated with citrate solution through 
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a catheter. Fairly free back-bleeding occurred from both the main trunk of the artery 
and the profunda branch. The wound was closed. The circulation in this leg recovered 
almost completely. However, twenty-four hours later a left femoral embolus occurred, 
with a similar set of symptoms and signs. 


The femoral artery on this side was hard and atheromatous, with a very narrow 
lumen below the clot. The narrowing was obviously due to arterial disease and not to 
spasm. The embolus was removed, but little improvement in circulation resulted. The 
leg became gangrenous below the knee, and was amputated through the thigh fifteen 
days later. One week after the amputation the patient complained of a sudden pain 
in the right arm. On examination the arm was found to be cold, and there was 
complete absence of pulsation in both radial and brachial arteries. Conservative 
measures were decided upon. She was given papaverine, 0-03 gramme (half a grain), 
intravenously, followed by 0-06 gramme (one grain) subcutaneously every four hours 
for two days. The circulation gradually improved, and within forty-eight hours the 
arm was as warm as its fellow, although the radial pulse was still not palpable. 
On June 16 the circulation in the right arm and leg was satisfactory, and there was no 
obvious loss of sensation or muscular power. The amputation stump had healed 
cleanly. She had had no further embolic phenomena. She was discharged on this 
date to a private hospital. 


Case VII.—A male, aged fifty years, was admitted to hospital on March 11, 1939. 
He had suddenly experienced severe pain in the left hand, which had extended up his 
forearm. He fainted soon after the pain began. 


On general examination he was found to have an auricular fibrillation. The 
left hand and forearm were pale and cold as far as the elbow. No pulsation could be 
felt in the radial nor in the brachial arteries. Axillary embolus was diagnosed, and 
embolectomy was decided upon. The operation was begun about eight hours after the 
onset of symptoms. The brachial artery was opened at about its junction with the 
third part of the axillary, and the vessel was found to be full of recent clot. This was 
gently extracted, but no gush of blood followed. The arm was now fully abducted and a 
catheter was inserted proximally. By flushing out with citrate solution and the 
application of suction a quantity of recent clot was removed, but no gush of blood 
followed. A probe was now inserted and the embolus was encountered at a distance 
of fully six inches from the incision. After some manipulation the obstruction was 
released and the embolus was followed by_a gush of blood. The embolus had been 
impacted in the subclavian artery. Free back-bleeding occurred from the profunda 
brachii artery, but the main stem of the brachial below the arteriotomy remained 
obstructed by thrombus, in spite of all the usual measures, including forcible injection 
of the radial artery with citrate solution. The incision was closed, and no further 
arteriotomy was performed as it seemed probable that the limb would live. Although 
neither radial nor ulnar pulse was palpable, the hand became warm within a few 
hours and recovery was uneventful. The patient was discharged on April 11. The 
result seemed then to be satisfactory. The radial pulse was not palpable, but the 
capillary and venous circulation was apparently normal. The fingers felt a little stiff 
to move and the hand was a little weaker than its fellow. The patient was instructed 
to carry out active exercise. However, when seen again four months later, the arm 
presented a very different picture. The patient was wearing a glove, and said that 
he could not keep the hand warm on a cold day. The axillary artery was still pulsatile 
to the level of the lower border of the posterior wall of the axilla. The skin of the 
hand was pink, but atrophic. The forearm muscles were wasted. Power and range of 
movement in the fingers were very limited. The hand was more or less useless. 


This type of result is probably all too common after arterial embolus. 
Had the patient not been followed, the case must have been classed as a 
success. Whether or not gangrene would have occurred without the 
embolectomy is not certain, but clinically it seemed likely. Had it been 
possible to perform the operation at an earlier stage before the extensive 
thrombosis occurred, the result must have been better. It would seem that 
in selected cases embolectomy for acute arterial obstruction in the upper 
extremity is still the treatment of choice, and this case well illustrates the 
urgency of the condition. 

G 
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Case VII.—A male, aged sixty-eight years, was admitted to hospital on October 13, 
1938. About eighteen hours previously he had experienced a sudden severe pain above 
and to the inner side of his right knee and in his calf, but the severity of the pain 
gradually decreased. His leg became cold and useless. He had been under treatment 
for chronic myocarditis. On examination the leg was cold from the middle of the 
calf down, and there was no pulsation in the popliteal or in the malleolar arteries. The 
femoral artery was palpable for a distance of about four inches below the inguinal 
ligament, where pulsation abruptly ceased. Femoral embolus was diagnosed and 
embolectomy was attempted at once. The femoral artery was exposed under local 
anesthesia, and the embolus was found to be impacted at the origin of the profunda 
artery. The artery was atheromatous with patchy calcified plaques. The embolus was 
extracted through a short incision, but thrombosis had extended far down the artery. 
Attempts to remove the clot by massage, suction and injection of citrate solution 
through a catheter were not successful. Forcible injection of citrate solution into the 
posterior malleolar artery also failed. The incision in the artery was accordingly closed 
and the patient treated expectantly. Gangrene supervened, and the leg was amputated 
through the thigh eight days later. He made an uneventful recovery, and was discharged 


home on November 3. 


Case VIII.—A female, aged sixty-one years, was admitted to hospital on September 
12, 1938. Three weeks previously she had experienced a sudden pain in the right 
foot; the pain spread up to the knee and the leg became cold, numb and heavy. About 
a week later the leg started to go black. She had had a “bad heart” for years and was 
under treatment with digitalis. 

Examination disclosed an auricular fibrillation and an enlarged thyreoid gland. 
The right leg was gangrenous, with the line of demarcation just below the knee. Femoral 
embolus was diagnosed. After preliminary medical treatment for five days the leg was 
amputated through the thigh. Her condition remained fairly satisfactory until October 
10, when she suddenly died from acute pulmonary edema. 


Case IX.—A male, aged fifty-four years, was admitted to hospital on March 20, 
1938. For many months he had suffered from precordial pain and a sense of suffocation 
usually following exercise. About one month before admission he had had a severe 
continuous pain in the precordial region and epigastrium lasting about twenty-four 
hours. This was diagnosed by his doctor as due to coronary thrombosis. Six days 
later he was seized with sudden severe pain in the calves of both left and right legs. 
The pain in the right leg was much more severe, and this leg became cold and 
numb. The pain continued, and ten days later his toes became black and the gangrene 
spread up over his foot and ankle. The right leg recovered completely. He was 
admitted to hospital in this condition. The popliteal pulse was absent and the femoral 
artery was palpable as a hard cord in Scarpa’s triangle. He had had a right femoral 
embolus and possibly small peripheral emboli in the left leg. 

Amputation was to be performed, but the patient developed a sudden pain in his 
left chest with hemoptysis. Twelve hours later an X ray examination revealed 
consolidation of most of the lower lobe of the left lung. On May 23 the patient 
suddenly became aphasic and hemiplegic on the left side. Cerebral embolus was 
diagnosed, and he died two days later. 


SUMMARY. 


A brief account is presented of the etiology, pathology, diagnosis and 
treatment of arterial embolus. The various therapeutic procedures which may 
be employed are described. The following scheme of management for these 
cases is suggested. For emboli in the great arteries of the lower limb the 
treatment should be primarily operative, with general heat, papaverine and 
passive vascular exercise used as adjuncts. The only exceptions should be 
in the treatment of those patients seen after twenty-four hours, or those, seen 
in the second ten-hour period, to whom on account of general or local con- 
siderations embolectomy is unlikely to be of benefit. The treatment of the 
majority of emboli in the arm will be conservative, but embolectomy may 
still be performed with benefit in favourable cases when the patient is seen 


early. 
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Notes are included of nine cases of arterial embolus occurring in patients 
admitted during the last eighteen months to the Adelaide Hospital. 


ACKNOWLEDGEMENT. 


We are indebted to various members of the medical and surgical staffs 
of the Adelaide Hospital for their kind permission to publish notes of patients 
admitted to their wards. 


REFERENCES. 


© —. V. Allen and G. E. Brown: “Intermittent Pressure and Suction in the Treat- 
ment of Chronic Occlusive Arterial Disease”, The Journal of the American Medical 
Association, 1935, Volume cv, page 2027. 

® EE. V. Allen and A. R. McLean: “Treatment of Sudden Arterial Occlusion with 
Papaverine Hydrochloride”, Proceedings of Staff Meetings of the Mayo Clinic, 1935, 
Volume x, page 216. 

® G. E. Brown and R. N. Cook: “The Vasodilating Effects of Alcohol”, Journal of 
Clinical Investigation, 1932, Volume ii, page 857 (quoted by McKechnie and Allen and 
others). 

® P. Bull: “What Can More than 6,000 Post-Mortem Examinations Tell Us about 
Emboli and Embolic Gangrene of the Extremities?”, Acta Chirurgica Scandinavica, 1921- 
1922, Volume liv, page 315 (quoted by Pemberton). 

© M. Danzis: “Arterial Embolectomy”, Annals of Surgery, 1933, Volume xcviii, 
pages 249 and 422. 

© M. Danzis: “Arterial Embolectomy”, Annals of Surgery, 1928, Volume lxxxvii, 
page 667. 

 W. Denk: “Zur Behandlung der arteriellen Embolie”’, Miinchener medizinische 
Wochenschrift, 1934, Volume Ilxxxi, page 437 (quoted by Key and McKechnie and Allen). 

“ G. de Takats: “Vascular Accidents of the Extremities”, The Journal of the 
American Medical Association, 1938, Volume cx, page 1075. 

® J. L. Emmett: “Subarachnoid Injections of Procaine Hydrochloride: Quantitative 
Effects of Clinical Doses on Sensory, Sympathetic and Motor Nerves”, The Journal of 
the American Medical Association, 1934, Volume cii, page 425. 

«© G. R. Girdlestone: “Arterial Embolism”, The Lancet, 1935, Volume ii, page 1231. 

“Dp A. Gosset, L. Bertrand and J. Patel: “Sur la physiopathologie des embolies 
arterielles des membres (recherches expérimentales)”, Annales d’anatomie pathologique 
et d’anatomie normale médico-chirurgicale, 1932, Volume ix, page 841 (quoted by 
McKechnie). 

“ZL. G. Herrmann: ‘“Non-Operative Treatment of Inadequate Peripheral 
Distribution of Blood”, The Journal of the American Medical Association, 1935, Volume 
ev, page 1256. 

o L. G. Herrmann and M. R. Reid: “Passive Vascular Exercise: Treatment of 
Peripheral Obliterative Arterial Diseases by Rythmic Alteration of Environmental 
Pressure”, Archives of Surgery, 1934, Volume xxix, page 697 (quoted by Leriche, 
Fontaine and Dupertine and by Allen and McLean). ‘ 

“oF, J. Hirschboeck: “Paradoxical Embolism”, The American Journal of the 
Medical Sciences, 1935, Volume clxxxix, page 236. 

“o> G. Jefferson: “A Successful Case of Embolectomy, with a Review of the Litera- 
ture”, The British Medical Journal, 1925, Volume ii, page 985. 

“® G. Jefferson: “Arterial Embolectomy”, The British Medical Journal, 1934, 
Volume ii, page 1090. 

Key: “Uber Embolectomy bei embolischen Circulationsstérungen der 
Extremititen”, Acta Chirurgica Scandinavica, 1922, Volume liv, page 339 (quoted by 
Pearse, Jefferson, Danzis and many other authors). 

“© KE. Key: “Embolectomy in the Treatment of Circulatory Disturbances in the 
Extremities”, Surgery, Gynecology and Obstetrics, 1923, Volume xxxvi, page 309. 

©) E. Key: “Die Embolieoperationen auf Grund der bisheringen Erfahrungen”, 
Ergebnisse der Chirurgie und Orthopddie, Volume xxii, 1929, page 1. (quoted by Lund). 

® E. Key: “Embolectomy on Vessels of the Extremities”, The British Journal of 
Surgery, 1936, Volume xxiv, page 350. 

@D W. Kvale and E. V. Allen: “Arterial Occlusion in Thrombo-Angeitis Obliterans”, 
Collected Papers of the Mayo Clinic (abridged), 1936, Volume xxviii, page 647; American 
Heart Journal, 1936, page 458. 


178 Tue AUSTRALIAN AND NEw ZEALAND JOURNAL OF SURGERY. 


‘G. E. Larks: “A Case of Axillo-Brachial Embolectomy”, The British Medical 
Journal, 1934, Volume i, page 616. 

‘® R. Leriche, R. Fontaine and S. M. Dupertine: “Arterectomy with Follow-Up 
Studies in 78 Operations”, Surgery Gynecology and Obstetrics, 1937, Volume lxiv, 
page 149. 

@ J. Lerman, F. R. Miller and C. C. Lund: “Arterial Embolism and Embolectomy”, 
The Journal of the American Medical Association, 1930, Volume xciv, page 1128. 

™ C. C. Lund: “The Treatment of Embolism of the Greater Arteries”, Annals of 
Surgery, 1937, Volume cvi, page 880. 

“ R. E. McKechnie, junior: “Embolism and Sudden Thrombosis of the Arteries of 
the Extremities”, Canadian Medical Association Journal, 1936, Volume xxxv, page 406. 

e> R. E. McKechnie and E. V. Allen: “Sudden Occlusion of Arteries of the 
Extremities: 100 Cases of Embolism and Thrombosis”, Surgery, Gynecology and 
Obstetrics, 1936, Volume Ixiii, page 231. 

“ W. M. Millar and M. R. Reid: “Present Day Views on Embolism: Collective 
Review”, International Abstract of Surgery, 1935, Volume Ixi, page 505. 

« H. E. Pearse, junior: “Embolectomy for Arterial Embolism of the Extremities”, 
Annals of Surgery, 1933, Volume xcviii, page 17. 

© J. de J. Pemberton: Annals of Surgery, 1928, Volume Ixxxvii, page 652. 

©“) V. H. Riddell: “Peripheral Embolectomy”, Proceedings of the Royal Society of 
Medicine, 1937, Volume xxx, page 684. 

© V. H. Riddell: “Arterial Embolectomy in a Case of Brachial Embolism”, The 
Lancet, 1935, Volume ii, page 1230. 

‘ C. Robertson, A. E. Moore, D. Robb: “Arterial Embolectomy”, The Journal of 
the College of Surgeons of Australasia, 1931, Volume iii, page 361. 

“ H. E. Rykert and D. Graham: “Some Problems in the Diagnosis, Prognosis 
and Treatment of Acute Arterial Occlusion”, American Heart Journal, 1938, Volume xv, 
page 395. 

“© J. P. Strombeck: Acta Chirurgica Scandinavica, 1935, Volume ii, page 229 
(quoted in leading article, The Lancet, 1936, Volume ii, page 33). 

“© F. A. Willius: “The Mode of Death in Various Types of Heart Disease”, The 
American Journal of the Medical Sciences, 1926, Volume clxxi, page 480. 

©” §. Woods: “Arterial Embolectomy”, The Medical Journal of Australia, 1936, 
Volume ii, page 268. 


“kal 
- 

an 

34 


THE RADICAL OPERATIVE TREATMENT OF THE 
POSTERIOR GROUP OF THE UPPER 
NASAL ACCESSORY SINUSES.’ 


By R. GRAHAM Brown, 
Brisbane. 


ImporTANT advances have taken place in rhinology during recent years, the 
most outstanding being the radical treatment of chronic infections of the 
posterior group of the upper nasal accessory air cells, namely, the ethmoidal 
and sphenoidal sinuses. Much adverse criticism has been levelled against 
the prevailing surgical treatment of these particular sinuses, for, on the whole, 
results have not been satisfactory; the criticism has therefore been justified. 

The rhinologist for some time has had to contend with warnings to 
sufferers from these complaints, uttered even by medical men, such as “Never 
have your sinuses operated upon, because, once started, it is a never-ending 
process.” This all-too-frequent expression of opinion has come about because 
the treatment of the sphenoidal and ethmoidal cells has not received the 
detailed attention that has been given to that of the maxillary and the 
frontal sinuses. 

Rhinologists not infrequently meet-with patients who have been subjected 
to numerous operations upon these sinuses without obtaining relief of their 
symptoms, and I have been consulted by patients who have had as many as 
ten and more intranasal operations upon these cells, and who were still 
suffering from the debilitating and depressing conditions characteristic of the 
disease. 

It is because we have now at our command methods of surgical inter- 
ference that in most cases promise satisfactory results that I welcome the 
opportunity of presenting a contribution on this important subject, hoping 
at least to do something in the education of the profession to the facts 
that satisfactory exenteration of these cells in chronic diseased states can be 
brought about by appropriate operations, and that in nearly all instances 
patients can obtain great, if not always complete, relief from their symptoms. 

Although the necessity for radical surgical treatment of the cells in 
question has for years been appreciated by some workers in this branch of 
surgery, medical men in general have not been educated to its value, and to 
this day, I regret to say, are still not fully alive to the benefit to be obtained 
from it. 

The outstanding work of F. A. Pickworth and others on the subject of 
sinus disease and mental disorder is convincing. Pickworth’s work is 
important, particularly in the realm of pathology, for he has shown their 
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frequent relationship, even to the extent of demonstrating that they may be 
cause and effect. He has demonstrated that chronic infection in the nasal 
accessory sinuses is, more often than appears to be the case, the cause of 
many pathological states of the blood vessels of the brain and of the brain 
substance itself, of the bone surrounding the sinuses, of the meninges and 
of the pituitary gland and its stalk, and that for this reason alone it has 
now become imperative that more serious attention should be given to the 
treatment of the causative condition, that is, the chronic nasal accessory 
sinus infection. 

For many years efforts were made (originally in Germany and Austria, 
so that the work became associated with the names of Killian, Krauss, 
Hajek and Lothrop, but later elsewhere) to devise means of dealing with the 
frontal sinuses, but many of the results were unsatisfactory; they were 
not consistent, and there was a long convalescence, frequently with marked 
scarring, sometimes with deformity, and often with a recurrence of the 


disease. 

However, there have been workers in England and in America, and even 
in Australia, who have advanced the surgical treatment of this sinus. 
Particularly I refer to Walter Howarth, of London, who first described his 
radical operation upon the frontal sinus in 1921. In 1924 R. 8S. Godsall, of 
Sydney, published his method of radical operation upon the frontal sinuses; 
S. R. Skillen, junior, of Philadelphia, United States of America, modified 
Lothrop’s radical frontal sinus operation and published his paper in 1928. 
Other workers in America, namely, Sewall, of San Francisco, in 1926, Lurongo, 
of Philadelphia, in 1936 and, most important of all, Ferris Smith, of Grand 
Rapids, in 1934, published their methods of dealing radically with the upper 
group of cells. In 1936, too, in London, Howarth wert a step further in his 
treatment by dealing radically with the ethmoidal cells, even going so far as to 
cover the raw area with a skin graft to prevent subsequent stenosis in the 
fronto-nasal region. In 1937 Bedford Russell published his method of 
transantral radical operation upon the ethmoidal and sphenoidal cells. 


The aim of these latter workers has been to devise a radical operative 
procedure that is safe in the hands of the expert and requires the minimum 
of time in hospital anc. convalescence. 

We are indebted to these and other workers for placing this subject on 
a better foundation, and in the future there should be less and less cause 
for hearing the unsatisfactory story, so often told by patients belonging to 
this group, of the non-relief of their symptoms. 

It must be pointed out that even radical removal of the sinus mucosal 
linings will not “cure” all subjects, because we know that there is a spread 
of every infection, of varying degree, beyond the mucosal walls; and in some 
cases chronic osteitis and even chronic meningitis have been so well established 
before the patients seek surgical treatment that relief from some of their 
symptoms only can be expected. For Pickworth, furthering the pioneering 
work of Onodi, Hajek, Ortmann and others, in post mortem examinations of 
patients who suffered from clLronic nasal accessory sinusitis, isolated 
organisms not only in the sinus mucosa, but also in the bone, in the meninges, 
in the pituitary gland and its stalk, in the walls of the larger, and in emboli 
occluding the terminals of the smaller, cerebral vessels. 
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We have two methods of approach for treating radically the cells in 
question, and the choice between them depends upon whether the frontal sinus 
is grossly involved and needs radical treatment or not. 

1. When the frontal sinus as well as the posterior cells needs radical 
treatment, my rule is to operate by the paranasal route, and I follow the 
technique described by Ferris Smith, as I consider it to be the most 
satisfactory. 

2. When the frontal sinus does not require radical treatment the 
approach to the ethmoidal and sphenoidal cells may be made through the 
maxillary sinus—a procedure that I have developed independently and used 
for more than ten years. J. B. Horgan in 1926 described a transantral 
approach to the ethmoidal cells, but did not advise such a radical procedure. 
Bedford Russell, however, described his radical operation via this route before 
the Section of Laryngology of the Royal Society of Medicine, London, in 
November, 1937. His method varies in some details from that practised 


by me. 

I shall proceed to describe the procedure which I adopt in each method 
separately, with two preliminary remarks: the first, that as radical inter- 
ference is very rarely required or justified in cases of sinusitis in children, 
it is not here considered ; and the second, that following my routine, I perform 
all operations upon the sinuses, unless there is some very special indication 
to the contrary, which is rare, under a combination of preoperative basal and 
local analgesia. 
THE PARANASAL APPROACH. 


Because I was impressed with the method and technique of Ferris Smith 
on visiting his clinic in November, 1935, and in January, 1936, I have since 
adopted this approach, and have performed as many as fifty such operations 
with beneficial results in all cases and in most with pronounced success. 
Since Ferris Smith has ably described his operation in detail, I need refer 


to essentials only. 

The operation is performed under local anesthesia assisted by a 
preoperative preparation of barbitone derivative and morphine, the patient 
being recumbent with the head raised to a convenient position. Ferris Smith 
prefers the “sitting up” position, as this naturally tends to lessen bleeding 
and from his point of view gives easier access. I recognize that it is a 
valuable position, but the other is the customary position used by me, and 
custom leads me to adopt it in this operation. The incision used is staggered 
to prevent subsequent elevation of the scar from contraction, and it is placed 
inside the inner canthus in an area of skin that is well known for its 
healing propensities and its production of satisfactory scars. I suggest that 
this incision be made a little further forward than advised by Ferris Smith, 
that is, over the nasal bone, for it is thus brought to a position where the 
tissues are less thick and more adherent to the nasal bone, and consequently 
there is less tendency for the scar to produce a “bow string” deformity. In 
this I do not agree with the contention put forward by Lowndes Yates in 
1936. The incision is carried through the periosteum to the bone, including 
the anterior attachment of the internal tarsal ligament. The periosteum is 
then elevated, the lachrymal sac being turned outwards and downwards, and 
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the elevation is continued along the inner wall of the orbit and also along 
the floor of the frontal sinus. The ethmoidal group of vessels and nerve 
are exposed, lying in a bundle. The ligating and severing of the vessels are 
an essential part of the operation. This requires refinement in technique 
and must be firmly done, since bleeding from the artery would interfere 
considerably with the subsequent stages of the operation. In fact, it is 
essential to have a dry field; moreover, the severing of this bundle allows 
a separation of the periorbita from the lamina papyracea of the ethmoid. 
Separation of periorbita from the bone must extend over the whole inner wall 
almost down to the region of the optic foramen. The whole of the ethmoidal 
body, including the superior and middle turbinate bones, is removed up to 
the level of the cribriform plate. The anterior wall of the sphenoidal sinus 
is likewise totally removed. The mucosal linings of this sinus and of the 
domes of the ethmoidal cells are then completely removed. The opening 
into the frontal sinus is enlarged by removal of its entire floor and portion 
of the anterior wall; and the lining mucosa is removed. The mucosa of the 
several sinuses is mainly removed by scrubbing with small gauze pledgets 
wrung out in a solution of trinitrophenol (picric acid), 5%, and acetone, 
35%. It is an essential part of the operation to remove every vestige of mucous 
membrane and to leave the bone scrupulously clean, and the use of this 
solution helps considerably towards this end. Trinitrophenol, 5%, in equal 
parts of acetone, rectified spirit and distilled water may be substituted 
with equal effect. The scrubbing in this manner not only greatly aids the 
removal of tags of mucosa, but also sterilizes the underlying bone to a 
valuable degree. This treatment should be repeated frequently during the 
progress of the operation. 


It is essential in some cases, because of bleeding, to ligate the spheno- 
palatine vessels, a procedure which allows a flap to be cut by the making of an 
incision near the septum and by turning it downwards and outwards. This 
gives an exposure to permit of adequate removal of the floor of the sinus 
where this extends backwards and is thick, and the mucosal flap may be 
rolled back later to cover the floor of the sinus. If an offending pterygoid 
cell is present, it can then be dealt with in much the same manner. Strict 
antiseptic precautions are essential, and the frequent and free “scrubbing” 
of the remaining walls of the cells with pledgets wrung out in picric acid 
and acetone solution is strongly recommended. When a large frontal sinus 
is present, a skin graft is placed over the anterior and outer parts. This is 
kept in position by the suitable pneumatic rubber bag suggested by Ferris 
Smith. The wound is closed by appropriate sutures. A radical antrostomy 
is done on the same side if necessary. The sutures are removed in three 
or four days’ time, and the pneumatic rubber bag is deflated and gently 
withdrawn from the nostril on the fifth day. The patient is kept in a 
“sitting up” position and cautioned against blowing his nose. It is advisable 
to restrict his diet to water for at least forty-eight hours, after which it may 
be slowly increased. It is remarkable that invariably he requires no sedatives 
or analgesics except perhaps aspirin, and can generally leave hospital after 
the fifth to the seventh day. The after-treatment is generally very simple, 
and consists of the removal, by suction, of the secretion; and since all the 
secreting mucosa has been removed from the sinuses, this is found usually to 
be small in amount. 


i 
a 
(2h 
yx 


183 


RapicaL TREATMENT OF Upper NASAL SINUSES. 


In bilateral cases it is advisable to postpone operation upon the second 
side for at least one month, for it is obvious that it would be unwise to tie 
both ethmoidal vessels at the same time, since by so doing serious risk 
would be incurred of cutting off the blood supply to the cribriform plate 
and surrounding bone, with the possibility that necrosis and sepsis would 
supervene. 

Ferris Smith in 1934 published results of over one thousand operations 
with five deaths, two of which were due to intercurrent causes and three 
to necrosis and sepsis. These unfavourable results occurred in his first one 
hundred operations. 

In my series of operations, all of which have been performed in my 
private practice, there has been no untoward result. 

I feel that it is but right and proper that I should add my personal 
testimony as to the excellence of this operation, for Dr. Ferris Smith kindly 
performed it upon me with, I am glad to say, a very satisfactory result. 
My advocacy, therefore, is based upon my own observations and experience 
as both operator and patient. 


THE TRANSANTRAL APPROACH: THE AUTHOR'S METHOD. 


During the last ten years and more, in dealing with cases of chronic 
pansinusitis, I have developed a transantral method of radically operating 
upon the antra, the ethmoidal and sphenoidal cells at the same time, relying 
upon the enlargement of the fronto-nasal duct to bring about amelioration of 
the signs and symptoms from disease of the frontal sinus. The consideration 
of radical operation upon these cavities is left to a later date, as necessity 
arises. Exception is made in the patients who show obvious serious disease 
of the frontal sinus, when the Ferris Smith operation is performed. I am 
satisfied that most of the infections in the frontal sinuses settle down if 
thorough removal of the ethmoidal cells has been attained and adequate 
enlargement of the fronto-nasal duct has been made; moreover, as I invariably 
perform the operation upon both sides at the same time, the patient is relieved 
of the greatest part of his infection and toxemia. My experience is now 
such, and the technique employed has been so thoroughly tested, that I 
confidently advise its adoption. 

Admission of the Patient to Hospital and Preparation of Face——Pre- 
operative purging is avoided, and the patient is admitted to hospital during 
the morning of the day of operation, which in my practice is performed 
during the afternoon. The eyebrows are “scrubbed” carefully with gauze 
wrung out in a one in twenty solution of carbolic acid, and the face and 
eyelids are wiped over on three or four occasions after admission with gauze 
wrung out in a one in sixty solution of carbolic acid. The vestibules of the 
nostrils are dealt with similarly. Care is taken not to allow the lotion to 
enter the conjunctival sacs. I have had no unfavourable effects in following 
this procedure. In passing, I might mention that I place great reliance 
upon this method of preparing the face, having been influenced in my training 
by the teachings of Lister and his pupils, and by the fact, as the great master 
pointed out, that carbolic acid has an affinity for keratine in the hair and 
skin, producing an antiseptic that is lasting in its effects. 

General Preparation for Operation—The patient is prepared for 
operation by being given a barbitone derivative by the mouth in the required 
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amount one and a half hours before operation; for preference, “Allonal” 
(Roche) is used. One to three of these tablets are prescribed according to 
the mental state of the patient. Usually two tablets suffice for an adult. 
Morphine sulphate, one-sixth to one-fourth of a grain, and atropine sulphate, 
one one-hundred-and-fiftieth of a grain, are administered hypodermically half 
an hour before operation. 


Anesthesia.—Local anesthesia, aided by the basic preparation above 
described, is the method of choice and is used whenever possible, as the 
advantages to both patient and surgeon are much greater than when the 
operation is performed under general anzesthesia. The patient should be in 
such a state that he can cooperate 
whenever required. On the other 
hand, the anesthesia should be 
complete. 


Local Application to the 
Mucous Membrane.—The nasal 
chambers are packed with gauze 
tightly wrung out in an 8% solu- 
tion of cocaine with one in five 
thousand adrenalin chloride 
(Parke, Davis and Company). 
This routine is not absolutely 
necessary, but it serves a useful 
purpose, for it produces a general 
ischemia of the nasal mucosa and 
thereby reduces’ bleeding, the 
“occurrence of which is a decided 
hindrance to the smooth perform- 
ance of the operation. 
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Fieure I. Retouched reproduction of a specimen Local Injeetion of “Novocain” 
from the “Onodi” collection. The section is in d Adre li T l 
the transverse vertical plane. The “hatched” an Adrenatine, — . usua 
parts are the parts removed in the transantra str ner 
radical operation described in this article. It strength solution of £0 Novo- 
will be noted that the root of the maxillary cain”, “Procaine” or “Planocaine 
sinus and the inner wall o e orbit are almos 
in the same plane. The recognition of this fact and adrenalin chloride, eight to 
greatly facilitates the safety and easy progress 5 j ‘ 
of the operation. = maxillary antrum; ten drops of one in a thousand 
2 = posterior ethmoidal cell; 3 : left sphenoidal solution to the ounce, is used in 
sinus; 4 = superior turbinal; 5 = middle 
turbinal; 6 = inferior turbinal; 7 = cyst; all cases, there being no oa oa 
8 = superior meatus; 9 = m e meatus; ‘ ; sing various str so 
10 = inferior meatus; 11 = septum; 12 = palate. tage wef ng var _ us strengt z 
either “Novocain” or adrenaline. 


In order to allow of an immediate 
start with the operation, it is advisable to inject the infraorbital nerve in its 
foramen, the posterior superior alveolar nerves above and behind the last 
molar tooth, before injecting the solution round the second division of the 
fifth nerve as it crosses the spheno-maxillary fossa. This allows the early 
stages of the operation to proceed in comfort while the injection of the trunk 
is taking effect; moreover, it lessens bleeding when dealing with the mucosa 
of the mouth and the anterior wall of the antrum. The ethmoidal nerves 
are blocked in the orbit where they enter the ethmoidal foramina. 
Anesthetization of these nerves is essential, I consider, in all operations 
under local angsthesia upon the frontal, ethmoidal and antral sinuses. 
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The Operation. 


Septal Resection—In all cases any nasal obstruction due to deformity 
of the septum is corrected by performance of a submucous resection. By so 
doing, the surgeon obtains more room for subsequent instrumentation via 
the nostrils or antra. The nasal anesthetic packing is not removed, except 
sufficient anteriorly on the side on which the septal incision is made, to 
provide an adequate approach. The incision is sutured at the completion of 
the resection. 

Antrostomy.—The side to be operated upon first being selected, the antral 
anterior wall is exposed and the bone is removed, as in the Caldwell-Luc 
operation. As it is neces- 
sary for subsequent free 
movement of instruments, 
a large opening is made in 
the bony wall, and this is 
extended above the level 
of the infraorbital fora- 
men on both sides and 
carried well down to the 
alveolar recess (Figure 
III). Care should be 
taken not to injure the 
infraorbital nerve as it 
escapes from its canal. It 
is nearly always possible 
to remove the mucous 
membrane as a complete 
specimen. The operator 
should aim at this result, 
for it simplifies the sub- 
sequent cleaning of the 


bony walls and less bleed- Ficure Il. | Retouched reproduction of an illustration 
of Onodi. This horizontal section displays the septum 
ng occurs than when the sometimes found common to the maxillary and 
membrane is removed sphenoidal sinuses. In this instance it is only 10 milli- 
° ° metres in width. The “hatched” parts are the parts 
piecemeal. Much time, too, removed in the transantral radical operation described 
- — _ in this article. Note that the postero-external maxillary 
an be saved thereby. It wall and the outer wall of the sphenoidal sinus are 
an generally be done by practically in the same plane. 1 = maxillary antrum; 
2 = sphenoidal sinus; 3 = pars mazillaris antri; 
the combined use of a suit- 4 = internal carotid artery; 5 = superior turbinal ; 
erry 6 = middle turbinal; 7 = cell in middle _ turbinal; 
ably « urved elevator and 8 = naso-lachrymal duct; 9 = inner wall of maxillary 
traction, for in chronic antrum; 10 = septum. 


infections one generally 
encounters a degree—sometimes extreme—of fibrosis of the periosteal layer ; 


this helps considerably in the removal of the membrane in one piece. 


Bleeding.—Bleeding generally is not great if the above method of 
stripping off and removing the lining mucosa is adopted. There may be 
considerable bleeding from hypertrophied vessels in the bony margins of 
the opening, particularly when chronic osteitis is present; if encountered, it 
is best dealt with by crushing the bone with suitable forceps. In order to 
control bleeding, it may be even necessary, when there has been much chronic 
change in the bone, to fill the openings with Horsley’s wax. The antral 
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cavity is well “scrubbed” with a suitable antiseptic solution. The preparation 
I prefer since attending Ferris Smith’s clinic in 1935 is his picric acid and 


acetone solution, which, with its variation, has already been referred to. 
Such “scrubbing” not only helps to remove any shreds of membrane adherent 
to the walls at the entrance of blood vessels and nerves, but also penetrates 


the bone and “sterilizes” it, at least to some of its depth. 


It must be 


remembered that in all cases of infection of the mucosal lining there is 


Retouched photograph of 
specimen of skull. Note large opening in 
the anterior wall of antrum and extension 
upwards on each side of the infraorbital 
foramen and downwards to the alveolar 
recess. These extensions allow of easier 
use of instruments during the removal of 


Figure Iii. 


the deeper structures. Note also the 
bulging of the lower posterior ethmoidal 
cell and how this, when present, can be 
the key to the approach to the sphenoidal 
and posterior ethmoidal cells. The 
following numbers apply to this and 
to Figures IV, V and VI. 1 = lower 
posterior ethmoidal cell bulging into the 
posterior superior angle of the maxillary 
antrum; 2 = infraorbital foramen; 3 = 
sphenoidal sinus; 5 = anterior sphenoidal 
wall; 6 = inferior turbinate bone; 7 = 
frontal sinus; 8 spheno-palatine 
foramen; 9 = ridge of bone lying between 
the nasal fossa and the antral cavity; 
10 = lower part of the nasal éntrostomy ; 
11 = anterior end of nasal crest with 
nasal spine turned down. 


generally a bone infection, sometimes 
of marked degree. This was pointed 
out by Mr. Herbert Tilley in his Semon 
Lecture at the Royal Society of Medi- 
cine in 1934, and by me in publications 
on X ray interpretation of maxillary 
sinus disease in 1930 and 1931. It is 
this and the occurrence of secondary 
infection that are responsible, I think, 
more than any other factors, for the 
complication of post-operative neuritis. 
This complication occurs more often 
than is admitted by rhinologists 
in general and demands a _ rigid 
aseptic technique, as well as_ the 
prophylactic “scrubbing” with such an 
antiseptic as that above referred to. 
The antral cavity having been 
thoroughly cleaned out, the radical 
antrostomy is completed in the usual 
way by removal of the mesial wall of 
bone and nasal mucosa lying below the 
attachment of the inferior turbinate 
bone. This should be done thoroughly, 
and the crest of bone between the floors 
of the nose and the antrum should be 
burred down to the level of the nasal 
floor (Figures IV, V and VI). At this 
stage it is advisable to remove the nasal 
packing on the side of operation. A 
plug, however, may be pushed along 
the inferior meatus to the back of the 
nostril, and even, if required, into the 
naso-pharynx itself, to stop any blood 


from running into this region. With a pair of medium sharp-ended forceps 
the nasal wall above the inferior turbinate attachment is broken down, and 
the ethmoidal cells, together with the middle and superior turbinate bones, 
are removed completely with punch forceps right up to the level of the 
cribriform plate, only the domes of the upper ethmoidal cells being left 


(Figures IV, V and VI). 


Frequently at the postero-superior angle of the 


antral cavity a posterior ethmoidal cell will be seen bulging into the antral 
cavity, or, if it is not so obvious, its semi-translucency provides a sufficient 


landmark (Figures III and IV). After opening this cell the operator is led 
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directly to the anterior wall of the sphenoidal sinus (Figures IV and V), 
which is then broken down and removed in its entirety by suitable punch 
forceps (Figure V), and even the floor is burred down by a suitable electrically 
driven drill, such as is used by Ferris Smith (Figure VI). It will be seen 
in Figure IV that the probe in its passage backwards, upwards and inwards 
touches the lower margin of the infraorbital foramen and the under surface 
of the lower posterior ethmoidal cell, rests on the lower margin of the 
sphenoidal osteum, and finally touches the posterior wall of the sphenoidal 
sinus a little above its centre. It will also be noticed that there is a definite 
relationship between the roof of 
the antrum and the orbital plate 
of the ethmoid, likewise between 
the postero-external wall of the 
antrum and the outer wall of the 
posterior ethmoids and sphenoids, 
in some cases appearing in almost 
the same planes (Figures I and 
II). By having a large opening 
in the anterior antral wall that 
extends upwards on both sides of 
the infraorbital foramen and 
downwards to the alveolar recess, 
the operator can manipulate the 
punch forceps more easily than if 
this extra space were not avail- 
able (Figures III, 1V, V and V1). 
The ethmoidal cells should be 
removed as completely as possible, 
special attention being given to 
the anterior group, which can be 
reached by having the patient tilt 
his head back and by moving the 
shank of the forceps downwards 
towards the lower and _ outer 
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Figure IV. Retouched photograph of specimen 


margin of the bony antral opening. 
During the course of the opera- 
tion pledgets of gauze wrung out 
in the picric acid and acetone solu- 
tion are frequently used to scrub 


with the inferior turbinate bone and the attached 
part of the ascending process of the superior 
maxilla turned backwards. Note also how the 
probe touches in turn the inferior margin of the 
infraorbital foramen, the under surface of the 
lower posterior ethmoidal cell, the lower margin 
of the sphenoidal osteum and finally touches 
the posterior wall of the sphenoidal sinus above 


the domes of the upper ethmoidal 
cells and the remaining sphenoidal 
and outer ethmoidal walls. 
Attention is next given to the fronto-nasal duct, and this region is 
approached both via the antral route and intranasally, Watson-Williams’s 
rasps and suitable curved punch and seizing forceps being used (Figure VI). 
It is particularly advisable to scrub this area frequently in the above manner, 
so that shreds of membrane and bony fragments are cleaned away; moreover, 
the application of the afore-mentioned antiseptic is of great importance. A 
study of the ethmoidal body reveals the fact that frequently these cells are 
but few and large, and sometimes there may even be a single cell extending 
from the fronto-nasal duct to the sphenoidal sinus, or a common septum 


its centre. The numbers correspond to those in 
the legend of Figure III. 
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between the antral and sphenoidal cavities (Figure II). The larger the cells 
and consequently the fewer the number, the easier their exenteration. Careful 
attention should be directed to the breaking down of the septum between the 
frontal sinus and a frontal bulla cell when such a cell is present. Pterygoid 
cells, when present and diseased, can be satisfactorily dealt with transantrally. 


It may happen that bleeding is encountered from the tearing of the 
spheno-palatine vessels. Should this occur, such vessels can be ligated by 
passing a needle behind them and tying in a manner described by Ferris 
Smith in his radical fronto-ethmoido-sphenoidal operation. 

After a careful in- 
spection and final 
“scrubbing” with a gauze 
pledget wrung out in the 
solution above referred to, 
I follow the rule of gently 
packing the sphenoidal 
cavity and upper part of 
the nose with acriflavine 
gauze, one in one 
thousand, and the antral 
cavity likewise with a 
separate length of gauze, 
and of bringing both free 
ends out through the 
nostril. The buccal open- 
ing is then closed with a 
continuous catgut suture, 
all layers, that is, buccal 
mucosa, connective and 
muscle tissue and _peri- 
osteum, being taken in one 
“bite”. 

The other side is now 
Ficure V. This retouched photograph shows the access (dealt with in a similar 


obtained by using the instruments through a large ° 
opening in the anterior antral wall. Practically all the manner, or, if the operator 


cells can be removed by using punch and biting forceps s s 
of the type illustrated. The inferior turbinate and part prefers it, this may be left 
of the ascending process ef the superior maxilla have until a few days later. 
been removed to display the method of instrumentation. 

The numbers correspond to those in the legend of Personally I prefer to 


operate upon both sides at 

one sitting, as I find that 

it does not affect the patient any more than if only one side is operated 
on at a time, and if this is done the maximum of sepsis is removed. 

After performing a number of these operations, the operator is not 
surprised at discovering dehiscences in the various bony walls. A few are 
congenital, but some are due to destruction of bone by infection (Onodi). 
They occur more often than is usually stated. 
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Post-Operative Treatment. 


Very little analgesic drug is needed by these patients, for it is a striking 
fact that after undergoing this radical operation, patients have very little 
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discomfort, and this can be dealt with by drugs such as aspirin. Should a 
post-operative neuralgia develop, however, all the resources of one’s experience 
may be required to give relief. The possibility of the occurrence of this 
unfortunate complication may be reduced in the first place by a refusal to 
operate too soon after an acute “flare-up” of the sinus infection, and by the 
use of aseptic precautions and also the prophylactic antiseptic treatment of 
“scrubbing” with the picric acid solution. 

The packing is removed in pieces, a start being made about the first 
eighteen hours after the operation, and is generally completed within the 
next twenty-four hours. ' 

Very little after-treat- 
ment is required except 
rest and warning against 
blowing the nose. There 
being no diseased mucous 
membrane left except in 
the frontal sinuses, the 
secretion is remarkably 
little and can be removed 
by gentle sniffing on the 
part of the patient or by 
the use of suction. Should 
a definite chronic osteitis 
be present or secondary 
infection occur, there will 
be a purulent secretion of 
varying amounts. The 
patient is generally able 
to leave hospital in a week 
unless some complication, 
such as secondary infec- 
tion, supervenes or the 
patient is in a debilitated 9 


iti ‘aus  Ficure VI.  Retouched photograph with the inferior 
condition because of long turbinate replaced in normal position. Note how the 
continued septic absorp- frontal sinus can be a 
j j thie Ts j sed through the anterior antral opening. e antrostomy 
tion, in which case he is theoush the mesial wall of the sinus is seen lying below 


kept in hospital as the ridical removal of the ethmoidal cells and anterior, wall 
occasion warrants. AS of the sphenoidal sinus. The numbers correspond to those 
recommended by Ferris in the legend of Figure III. 

Smith, I find that it is 

better to keep the patient for three days or so on a restricted diet; water only 
for at least twenty-four hours is preferable. Calomel, three grains for an 
adult, is given after twenty-four hours, and this is followed eight to ten 
hours later by a brisk saline purge. If both these items of treatment are 
insisted on by the surgeon, it is surprising how comfortable the patient’s 


convalescence becomes. 


Criticism of Bedford Russell’s Operation. 
I feel that I must criticize that part of Bedford Russell’s operation in 
which the whole of the inferior turbinate bone is removed, so that there is 
nothing left of the normal outer wall of the nasal chamber. I have not 
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found it necessary to remove this structure. When we remember the important 
role played by the inferior turbinate mucosa, at least in our climate, in 
supplying necessary moisture to the inspired air or abstracting moisture 
from it, as the case may be, and the fact that it is so rarely diseased as to 
necessitate its removal for this reason, I consider that it is our duty to 
preserve it. By not damaging its anterior and posterior attachment, we 
maintain the blood supply, particularly if the surgeon is careful in his 
removal of tissue far back and avoids interfering with the descending vessels. 
It is surprising how little crusting takes place after this radical exenteration 
of antral, ethmoidal and sphenoidal cells. In our climate, subjected as we are 
to periods of dryness and dusty atmospheres, it is essential to preserve such 
a valuable and necessary tissue as the mucosa covering the inferior turbinate 
bone. 


Treatment when only a Chronic Sphenoidal Infection is Present. 


The sphenoidal sinuses only are very seldom involved in a chronic 
infection, but generally as a part of a chronic pansinusitis. However, 
when such a rare instance does occur, it can be dealt with by a submucous 
resection of the nasal septum, by elevation of the mucosa from the base of 
the vomer and rostrum of the sphenoid and from off the anterior walls of the 
sphenoidal sinuses, by removal of the sphenoidal septum and anterior bony 
walls of one or both sinuses and part of the floor, and by cleansing of the 
cavity by scrubbing with pledgets of gauze wrung out in the picric acid and 
acetone solution in the manner already described. The opening into the nose 
may be made on the side of the larger sinus, the wall being removed in its 
entirety. A mucosal flap may be made and laid into the floor of the sinus as 
warranted; but I must confess that I am doubtful whether the use of such 
mucosal flaps, either in this sinus or in the maxillary, is of much advantage. 
Rather have I found that such a flap is a decided disadvantage. 

Sewall showed the advantage of working through a posterior resection 
of the nasal septum, but Chase suggested the above modification. 


CONCLUSIONS. 


It will be obvious to all readers that it is imperative that the operator 
should have a thorough understanding of the anatomy of the regions under 
discussion. Towards this end it is suggested that as a help those interested 
carefully peruse, in addition to the usual text-books, the late Professor Onodi’s 
publication, “The Optic Nerve and the Accessory Sinuses of the Nose”, the 
description of the QOnodi collection in the Royal College of Surgeons of 
England Museum, edited by T. B. Layton and published by The Journal of 
Laryngology and Otology, and F. A. Pickworth’s epoch-making contribution 
on “Nasal Sinusitis and Mental Disorder”. 

As to the transantral operation, I make no claim to originality, for this 
mode of approach to the sphenoidal and ethmoidal cells has been used for 
many years, albeit not as a routine. The earliest reference to its use that 
I can find is by Onodi, who quotes Hirschberg as having performed a trans- 
antral operation for opening up the ethmoidal and sphenoidal sinuses, that is, 
before 1910; and since that time the route has been suggested by several 
operators, especially J. B. Horgan and Bedford Russell. However, the 
description by Bedford Russell is the only one giving details of a radical 
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procedure that I have knowledge of. I have endeavoured to present a 
description of the operation as performed by me in such a manner that the 
procedure may be easily followed, supplementing the text by using 
illustrations of actual bony specimens, which have been retouched sufficiently 


to emphasize the salient points 


SUMMARY. 


1. The author emphasizes the importance of the work done by Onodi 
and later more extensively by Pickworth in giving us a comprehensive 
pathology of sinus disease and its frequently associated changes in the 
surrounding bone, meninges, pituitary body and stalk and the adjacent vessels, 
the cerebral vessels and the brain tissue itself. 

2. The logical outcome of such important findings is that more radical 
operative work should be performed in chronic nasal accessory sinus disease. 

3. Two operations have been described that offer a satisfactory means 
of approach to the cells in question, that is, the Ferris Smith and the 
transantral radical operations. 

4. It is essential that the operator be sound in his anatomy and 
thoroughly efficient in his technique before undertaking such operations. 
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Surgical Cechnique. 


TRIGEMINAL NEURALGIA: TECHNIQUE OF TREATMENT 
BY ALCOHOL INJECTION OF THE GASSERIAN 
GANGLION.’ 


By A. E. CoaTEs, 
Melbourne. 


OnLy patients with true paroxysmal tic douloureur should be subjected to ganglion 
injection. The exceptions to this rule are those with ciliary neuralgia and post-herpetic 
neuralgia. Constant pain in the face associated with antral or sinus disease should not 
be treated by ganglion injection. Local injection of the affected nerve, for example, 
injection of the maxillary nerve for sinus disease, has proved effective in some of my 
cases; but on the whole the results are only partially successful. A good rule in these 
cases is to treat the nerve as close as possible to the site of origin of pain. This 
applies to neuralgia following the application of radium for cancer of the tongue and lip. 
Section of the lingual, hypoglossal and glosso-pharyngeal nerves in the submaxillary area 
may be necessary to arrest pain in the tonsil, lower jaw and back of tongue. Spheno- 
palatine injections and excision of ganglion have in my hands not had any beneficial 
effect in Sluder’s neuralgia. 

An interesting observation which I have not seen confirmed elsewhere in connexion 
with severe post-herpetic neuralgia, is worth recording. I have performed root section for 
this condition; but, despite complete anesthesia over the affected area, pain persisted. In 
three cases of severe post-herpetic ophthalmic neuralgia I have given a Gasserian ganglion 
injection with complete relief of pain. It is interesting to speculate on the reason for 
this curious effect. My suggestion is that the post-herpetic pain is associated with the 
autonomic system, the entering fibres in the sensory side making use of the Gasserian 
ganglion as a pathway, but then switching off via the internal carotid nerve through 
the cervical sympathetic chain and the carotid plexus, to enter the cord finally with the 
rami in the region of the first and second thoracic segments. 

Ciliary neuralgia of severe degree, resembling the severe orbital pain of migraine, 
is amenable to cure by Gasserian ganglion injection. I have reported cases elsewhere 
illustrating this effect. The technique of Hartel is very simple, but the following 
points have appeared to me worth noting. . 

I have not found X ray examination of the skull to be of any help, nor do I think 
that the various abnormalities seen in the skull base prevent the needle from entering 
by the anterior route. With the patient lying in bed under the influence of one-sixth or 
one-quarter of a grain of morphine, I draw lines on the face with tincture of iodine, 
indicating the direction of the temporo-mandibular fossa and the outer canthus of 
the eye. A fine hypodermic needle is entered one inch lateral to and just above the 
angle of the mouth. The skin and cheek are infiltrated with 2% “Novocain” solution. 
A six-inch steel needle of fine bore is then inserted and, with the finger in the mouth, 
is guided past the pterygoid laminz until it strikes the infratemporal surface of the 
great wing of the sphenoid. ‘“Novocain” is then injected to catch the mandibular fibres. 
The needle is then carefully adjusted, the hilt being lifted and withdrawn and then 
reinserted until the foramen ovale is approached. I usually aim at the flat infratemporal 
surface of the sphenoid bone just above the foramen ovale. It is easy to detect this 
with the needle. Then, when the needle is withdrawn and tilted slightly, it will slip 
into the foramen. Pain is complained of in the front of the ear (auriculo-temporal 
area). A little “Novocain” lulls the pain, and numbness about the lower lip indicates 
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that the mandibular nerve is being entered. The needle is pushed on for one-quarter of 
an inch, and then a few minims (usually three) of absolute alcohol are introduced. 
Before this is done, the plunger of the small syringe is withdrawn to make sure that 
blood or cerebro-spinal fluid is not present in it. The alcohol is injected slowly, and 
pressure is required as the ganglion is a solid structure. If the alcohol runs with 
ease the needle is not in the ganglion. Pain over the face of typical trigeminal 
distribution is then felt, but it is momentary. For a partial lower ganglion injection 
that is sufficient. If the maxillary or the ophthalmic areas are the site of tic, then 
the needle is turned and pushed on for one-eighth of an inch, and another three to five 
minims of alcohol are injected. The eye and side of face then flush from chin to 
vertex, and the patient is quite free of pain. The needle is withdrawn, and a little 
pressure applied to the site of puncture to compress the bleeding veins and prevent 
bruising of the face. Eye drops containing adrenaline are used, and if the eye is very 
red, the lids are sutured. Lateral shields are worn on glasses when the patient is out of 
doors. The patient is seen twenty-four hours later, and if anesthesia is not complete, a 
drop or two more alcohol is inserted by the same method. I used to leave the needle 
in situ, but I found that it blocked the clot, owing to alcohol and a trace of blood, 
and it is more satisfactory to reinsert it. Rusting is also a difficulty if the needle is 
left in for a time. Stillettes do not always clear the block, or if they do, they often 
stick; so I prefer a needle without stillette. I discard it when it shows signs of wear. 
Herpes appears about the mouth on the third to fifth day, but gives no trouble. 

Dilatation of the pupil is observed at times, and occasionally a temporary and slight 
lateral deviation of the eyeball. A little bruising of the cheek may be noted during the 
following few days, but it rapidly clears up. 
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Case Reports, 


CYSTIC DISEASE OF THE LUNG: REPORT OF A CASE 
OF BALLOON CYST TREATED BY 
PNEUMONECTOMY.’ 


By C. J. OrFicER BRown, 
Melbourne. 


In 1925 Koontz could find only 108 cases of cystic disease of the lung reported in 
the literature. All of these cases had been observed at autopsy, and many of them were 
not truly pulmonary in origin. Since 1925 several hundred further cases have been 
reported: most of them were observed clinically, and, in many of them, the patients 
were submitted to surgical treatment. The routine use of radiography for the diagnosis 
of pulmonary conditions has shown that the disease is much more common than it was, 
until recently, thought to be. 

Cysts may be single or multiple, and as small as a pea or so large as to fill the 
whole hemithorax. Large cysts tend to be solitary, but the smaller cysts may be 
widespread throughout one or both lungs. 

Although it is not certain that all lung cysts of this type are congenital, the 
majority of them are certainly of bronchial origin, and are lined by typically bronchial 
epithelium. Their occurrence is most easily explained as a developmental abnormality 
of bronchi. A characteristic feature is the disordered arrangement of normal bronchial 
elements, cartilage, muscle and elastic tissue, in the walls of the cysts, contrasting with 
the regular orderly pattern seen in the walls of normal bronchi and acquired 
bronchiectatic cavities. The persistence of a thin-walled air-containing cyst in the lung 
is possible only if it is in communication with a bronchus, because otherwise the air 
would be absorbed and the thin-walled cayity would collapse. Smaller cysts usually 
have free bronchial communications, allowing ingress and egress of air, and can be 
filled with lipiodol in the usual way. The large balloon cysts have a check valve 
bronchial communication allowing ingress but not egress of air, and cannot be filled with 
lipiodol from the bronchi. Their size increases until the pressure inside is balanced by 
the resistance of the cyst wall or surrounding structures. They are multiloculated and 
trabeculated, and the trabecule increase the resistance to distension. Solitary cysts 
of moderate size probably have a valvular opening and a comparatively inelastic wall. 

In view of the frequent presence of bronchial glands in the walls and septa of 
large cysts, it is remarkable that they do not accumulate bronchial secretions, and it is 
suggested that intracystic pressure is sufficient to suppress the secretory activity of the 
glands. Holmes Sellors® believes that if a cyst is partially or completely filled with 
fluid, it will be found to be infected. On the other hand, Cash King and Harris“ 
believe that all cysts are primarily filled with albuminous fluid and become air-containing 
only after rupture into a bronchus with evacuation of the fluid content. If the resultant 
opening is of the check valve type, a balloon cyst develops. 


Clinical Features. 


There are no typical symptoms of cystic disease of the lung, and in most cases 
the condition is unrecognized until some complication leads to radiological investigation 
of the chest, or it may be discovered by accident in a routine examination or in the 
investigation of apparently trivial symptoms. 

Sudden distension of a balloon cyst in an infant gives rise to dyspnea and 
often cyanosis, and this syndrome is well recognized. Miller“ reported a case in 1926, 
and quotes a case reported by Meyer® in 1859. It may be difficult to distinguish 
distension of a balloon cyst from a tension pneumothorax. 

The commonest complication is infection, and when it occurs in small multiple 
cysts the resemblance to bronchiectasis is very close; but there are distinguishing 
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features. Distribution in cystic disease is less characteristically lobar than in 
bronchiectasis, and the size of the cavities contrasts with the undilated bronchi leading 
into them. Cystic disease tends to be more peripheral than acquired bronchiectasis. 
Infection of a large cyst may be mistaken for a lung abscess or an empyema; this 
possibility should always be considered when an abscess or an empyema fails to resolve 
after drainage or repeatedly recurs. 

Hemoptysis is the other complication which commonly leads to recognition of 
the cystic condition. An unproductive cough and asthma-like attacks may be caused by 
pressure of a cyst on a large bronchus. 


Prognosis. 

Many pulmonary cysts have been discovered accidentally in normally active 
individuals of all ages, so that the condition is not incompatible with good health or 
long life; but, on the other hand, the majority of reported cases have been recognized 
only after the development of a serious or fatal complication. Tension cysts in infants 
appear to be particularly fatal, and with any cyst death or disability may result 
from infection or hemoptysis. 

At the present stage of our knowledge of the condition it is impossible to dogmatize 
on the prognosis of cystic disease of the lung. Until the life history of a sufficient 
number of cases has been followed through and recorded and analysed with Germanic 
thoroughness, each case must be considered on its merits. 


Treatment. 

Small multiple cysts are not likely to be discovered unless they become infected 
or give rise to hemorrhage, and should be treated in the same way as bronchiectasis, 
which they simulate. If the condition is limited to one lobe or one lung, or even to one 
lobe on each side, extirpation of the diseased area should be considered. Widespread 
cystic disease can be treated only by expectant and palliative methods with no prospect 
of cure. Patients with infected cystic disease seem to be less prone to parenchymal 
infections than those with acquired bronchiectasis, and consequently may maintain 
better health under a régime of postural drainage and expectorants. 

When a large cyst is causing no symptoms it should be watched and left alone. If 
operation is decided on, it must be remembered that these cysts have no true capsule 
and cannot be shelled out of the lung. Lobectomy is the method of choice if the cyst 
is limited to one lobe. With really large balloon cysts the lung appears as an 
appendage to the cyst, and if a pedicle cannot be defined between the cyst and the 
uninvolved portion of the lung, total pneumonectomy may be required. In the case 
reported herewith pneumonectomy was considered the method of choice. In a similar 
case in which operation was undertaken by Tudor Edwards” lobectomy was performed, 
and the apparently inadequate lobes which remained rapidly expanded and filled the 
chest cavity. Pneumonectomy for cystic disease has been successfully performed by 
Gale,“ Acre® and Roberts.” 

Cure has been obtained in some cases by the cauterization of the bronchial opening 
into the cyst, or by its closure with ligatures. 

After infection has occurred, drainage or marsupialization of the cyst may have 
to be carried out, and can be followed later by more radical measures to close the cavity 
or to remove the cyst. Cure will not result unless any bronchial communication is 
occluded and the epithelia’ lining of the cyst is removed or destroyed. 

Tension cyst in infants is a very lethal condition. Temporary relief may follow 
aspiration; but the cyst rapidly refills and its thin wall may tear where it has been 
punctured and a tension pneumothorax may be superadded. Most of the patients treated 
by aspiration have died. Suction drainage through a flanged intercostal catheter 
might be more helpful; but in view of the purely mechanical hazards of the condition 
it would seem wiser to follow aspiration of air by immediate operation, with excision 
of the cyst or pneumonectomy. Radical treatment is of course possible only in unilateral 
eases. In Hudson’s case,“ after aspiration had failed to overcome the dyspnea, the 
cyst was fixed to the chest wall and drained. Infection followed and the child died. 


Case History. 

F.L., a female, aged nine years, was admitted to the Alfred Hospital on January 14, 
1939. She had been a full-time baby and was one of similar twins whose growth and 
development were almost identical. She had never had a severe respiratory infection, 
and her tonsils had been removed without mishap under a general anesthetic four 
years earlier. For the previous two or three years she had been troubled by a slight 
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dry cough during the day time; and twelve months before, investigating this cough at 
the Children’s Hospital, Dr. Lawrence Stokes had discovered the cyst. 


Surgical treatment 


had been discussed at that time; but, in view of the patient’s excellent condition, was 


deferred that she might undergo a period of observation. She disappeared to the country, 


I. Appearance of the cyst in a 
postero-anterior radiograph. 


FIGURE 


and when she was seen again after twelve 
months the cyst had increased in size and 
there was obvious bulging of the lower ribs 
on the right side. On examination, the apex 
beat was displaced to the left, and the per- 
cussion note over the whole of the right 
chest hyperresonant. The clinical 
picture was that of a pneumothorax. There 
was no evidence of respiratory or cardiac 
embarrassment. Unfortunately, the patient’s 
vital capacity was not estimated before 
operation. 

The appearance of the cyst on radio- 
logical examination is shown in Figures I 
to IV. In Figure III the esophagus has 
been outlined with barium sulphate to show 
its displacement, and in Figure IV the 
bronchi are outlined by lipiodol. No lipiodol 
entered the cyst. Bronchoscopy revealed a 
grossly distorted carina with the right 
bronchial opening appearing as a chink 
directed upward and to the right. 

On January 26 a pneumothorax needle 
was inserted into the cyst through the 
seventh intercostal space, and the intracystic 
pressure was found to be 0 and +8 centi- 
metres of water, with a minimum and 


maximum of —4 and +12 centimetres of water on deep breathing. 


Appearance of the cyst in a 
lateral radiograph. 


Ficure II. 
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Ficure Radiograph 
ingestion of barium sulphate to 
displacement of the cesophagus. 
medial border of the cyst is well 


Eight hundred 


cubic centimetres of air were aspirated, with apparent reduction of the intracystic 
pressure; but it was impossible to get a stable reading on account of the multilocular 


nature of the cyst. 


After a few coughs the pressure returned to the original level. A 


few cubic centimetres of lipiodol were injected through the needle before it was 
withdrawn, and its distribution is shown radiologically in Figure V. The cup-like pockets 


clearly demonstrate the multilocular character of the cyst. 
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i Ficure V. Radiograph after injection of 
Fieure IV. Bronchogram to show the lipiodol through the chest wall. The lipiodol 
distortion of the right bronchial tree. is distributed in cup-like pockets in the 
The film has been taken in an oblique multilocular cyst. 

position. 


In view of the 
encroachment of the cyst 
on the breathing space of 
the left pleural cavity 
through displacement of 
the mediastinum, and the 
progressive bulging of the 
chest wall on the right 
side, it was decided to 
attempt operative removal. 
Carter, Longacre and 
Quill“” have shown experi- 
mentally that adjustment 
to pneumonectomy is much 
more satisfactory if the 
operation is done before 
growth has ceased; and at 
any time infection may 
add to the risk of extirpa- 
tion. For these reasons 
operation should 
advised in these cases as 
soon as its desirability is 
recognized. 

On February 7, 1939, 
under spinal anesthesia, 
an incision was made in 
the fifth intercostal space 
postero-laterally, and the 
fourth, fifth and sixth ribs 
were divided posteriorly. 
When the pleura’ was 
opened the cyst bulged 
through the wound and 
had to be emptied of air 
with a_ suction pump 
before anything more 
Figure VI. The gross appearance of the lung after removal. could be done. All three 
The three lobes were stretched out over the dome of the lobes of the lung were 


cyst, which is distended to about two-thirds of its original 
size. present, but were very 
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small and compressed and tucked into the dome of the pleural cavity; and it did not 
seem possible to define a pedicle between the cyst and the lung without considerable 
damage to the latter. Pneumonectomy was performed by individual dissection and 
ligature of the vessels and bronchus, and the chest was closed with a catheter in the 
eighth intercostal space. After operation a transfusion of twelve ounces of blood was 
given to anticipate the loss of serum protein in the exudate; there was very little 
evidence of shock. About ten ounces of blood-stained serum drained through the 
catheter in the first forty-eight hours and then drainage ceased, and the catheter was 
removed on the fourth day. Convalescence was uneventful. 


Figure VII. The interior of the cyst after it had been opened. 


On April 20, 1939, an estimate of the vital capacities of the two sisters was made. 
The patient then measured fifty-one and three-quarter inches in height and weighed 
sixty-two pounds, and her vital capacity was 850 cubic centimetres. Her sister measured 
fifty-one and one-half inches in height and weighed fifty-six and one-half pounds, and 
her vital capacity was 1,600 cubic centimetres. On May 20, 1939, the patient was in 
splendid health, and would admit to no disability. X ray examination showed that 
the air space in the right side of her chest had become much smaller, and her vital 
capacity was 980 cubic centimetres; on June 20, 1939, it had risen to 1,800 cubic 
centimetres. With increasing familiarity with the test she is more cooperative, and this 
last reading is probably more accurate than the earlier readings. 


The Specimen. 
After removal of the cyst, an attempt was made to reinflate it. Unfortunately, 
it leaked in several places where it had been punctured, so that Figure VI shows it 
much smaller and less tense than it was in the original state. The intimate relation 
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of the compressed lung to its upper pole can be seen. The cyst was cut open and the 
bronchi were slit up from the hilus. Bronchial distribution to the upper and middle 
lobes was normal, and two of the divisions of the bronchus to the lower lobe were 
distributed normally to lung tissue, while the third division ran a tortuous course 
through the wall of the cyst and its spongy trabeculated interior, and finally opened 
‘freely into the cyst. The appearance of the interior of the cyst is shown in Figure VII, 
and it is easy to understand how distension of the cyst would obstruct the thin 
communicating bronchus on the ink-bottle principle. The check valve produced in this 
way would prevent egress of air, but would allow its ingress if intrabronchial pressure 
was raised above the pressure in the cyst, as would be likely to happen in the phase 
of coughing when the glottis was closed. 

Microscopic examination showed that the walls and septa of the cyst were lined 
in most places by simple cubical epithelium; but in some places the epithelium was 
pseudo-stratified and some of it was ciliated. Nodules of cartilage and a few nodules 
of true bone and some smooth muscle fibres were seen in the septal stroma, and there 
were many well formed arteries and thin-walled venous sinusoids in the walls and 
the septa. Dr. Rupert Willis, who examined the specimen, was satisfied that the cyst 
had arisen as the result of a developmental defect of bronchial tissues. 
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VoL. IX. 


THE SPECIALIST. 


To say that this is an age of specialism is to repeat a cliché that assails us 
The word “specialist” is applied loosely to 


on every page of every paper. 
workers in every branch of science and industry, and is in danger of becoming 
It is therefore opportune to ask 


no more than a synonym for “expert”. 
whether specialism and ability are, in fact, synonymous; if so, whether the 
specialist in one branch of a profession or trade is necessarily inferior to 
him who practises a subdivision of that branch, and he in turn to the man 
who confines himself to one aspect of that subdivision. 

Specialism is a necessary consequence of the increase of knowledge. 
Aristotle knew everything that was known in his day, but he was the last 
His successors could master the 


who could lay claim to such erudition. 
whole of medicine, history or art; but tuday the doctor, the historian and the 
cannot practise with success, as did 


artist must specialize. The painter 
Cellini, the arts of the sculptor and jeweller in addition to his own; but, 
being confined to brush and canvas, is he the better artist for painting 
nothing but landscape, and, if so, would he achieve still greater perfection 
if he limited himself to exploring the possible combinations of heather hills, 
Before we can answer such questions, we must 


pines, and highland cattle? 
consider the more general one of how specialisms arise. Three ways suggest 
themselves: the demands of the public, the needs of the work, and the 


inclination of the individual. 
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The public insists on backing its fancy, and clamours for the specialist. 
It cannot unfortunately distinguish between the man who has become known 
for the excellence of his work in a particular line and him who has seen a 
particular demand and has hastened to announce himself as ready to satisfy 
it. Its wishes provide a reason, but hardly a justification, for specialization. 


In surgery specialization may come as a necessity or a convenience. It is 
necessary when fresh problems appear, or old ones require further study: in 
diseases so rare that only by segregation is it possible to study them in 
series and to view their causes or treatment as a whole: and in methods 
requiring the use of delicate or complex instruments, or a difficult technique 
alien to that employed in other regions. Specialization, while not strictly 
necessary, may be convenient under certain conditions. It is usual in hospitals 
to group patients of one sex or age period together; and thus come the 
departments of gynecology and children’s surgery, which, while not requiring 
skill or knowledge different from that of other branches, yet provide a well 
defined and interesting sphere for those allotted to them. In addition, each 
man’s talents or abilities will lead him, in course of time, to limit his work 
to that which gives him most pleasure, in which he is most successful, or 
in which his colleagues believe him to excel and therefore in which his 
practice tends to accumulate. 

Whatever the origin of any particular speciality, fresh departures in 
medicine or surgery are nearly always the work of a pioneer or group of 
pioneers. Such men by their discoveries annex new territories, or demarcate 
divisions where none existed before. In their hands specialization is 
undoubtedly advantageous. But, once formed, a speciality tends to remain 
apart, sometimes from necessity, sometimes from convenience, sometimes from 
mere force of habit. Is it good either for surgery or for patients that work 
which is neither rare nor difficult, and which is being performed on lines 
accepted for many years, should be kept in the hands of what is, for practical 
purposes, a closed corporation ? 


The obvious gain is commerial. The public get what they want. 
The practitioners have a union, protected by a gentleman’s agreement or by 
special diplomas from the competition of their fellows, within which they can 
make a comfortable living by repetition work without the need for study or 
travel. 
The disadvantages for surgery are many. The type of men who are out 
for a soft job and an easy living will never advance their subject much 
further. Such enter the established, explored and fixed specialisms; being of 
such a make-up, they tend to become less and less ambitious, to limit them- 
selves more and more to the easier and more profitable parts of their own 
subject. 
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Then the specialist is expert for one purpose only. The earlier he enters 
his branch, the less his preliminary training in general work, the greater is 
his unfamiliarity with conditions which, though outside his schedule, he may 
yet encounter. Disease and accident are no specialists. The urologist who 
has not served his apprenticeship in abdominal surgery may be led by injury 
or cancer of kidneys or bladder into regions with which he is unfamiliar 
and a technique at which he is a novice. The pure gynecologist may be 
deceived into exploring an appendiceal abscess or a carcinoma of the colon, 
with unhappy results. 

More important still, these artificial departments create boundaries where 
none should exist, and crystallize what should be fluid. A subject so vast as 
surgery must have departments, but they should be arranged like those of a 
modern building, in which only the shell and floors are permanent and 
partitions and passages can be shifted to meet the needs of the time. Treat- 
ments such as the injection of varicose veins and of piles were specialities for 
a time, while they were new and their indications and technique were not 
settled ; they have ceased to be so, they have ceased even to be surgical, and 
have become part of the treatment carried out by the practitioner. 

In the greater part of surgery the same methods and the same instruments 
are used. ’athology does not change greatly from organ to organ; 
hemorrhage is arrested in one way; incisions are always closed by sutures; 
and technical advances in one branch are usually applicable to another. 
The greater number of operations in most parts of the body, once they have 
been perfected and standardized by specialist pioneers and have been rendered 
static, are performed not only as well, but often better, by men working as 
general surgeons, because they are better trained and have survived a fiercer 
competition to gain the posts they hold. Tonsils are removed more neatly 
and bloodlessly by those who can tackle cleft palate and cancer of the tongue 
than by those brought up on tonsils and tonsils only. Operations on the 
kidney, particularly those difficult operations often demanded by malignant 
disease, are performed with greater technical precision by the surgeon versed 
in all abdominal operations than by him whose claim to the whole urinary 
tract is based on skill with one diagnostic instrument. 

Specialization is at once the greatest hope and the greatest danger of 
surgery today—the greatest hope if it seeks advance regardless of gain, if it is 
progressive rather than static, the goal of the eager rather than the refuge 
of the timid. It can fulfil this mission only if each band of adventurers 
remains part of the main army of surgery, drawing its recruits from men fully 
educated and fully trained, bringing back its discoveries to be incorporated 
in the body of surgical knowledge and teaching, and receiving in turn help 
from the deeds of others, and courage from the advance of the whole front. 


W. H. OcILvie. 


Surgery in Other Countries, 


[In this column will be published short résumés of articles likely to be of practical 
value from Journals published in other countries and not readily accessible to surgeons 
in Australia and New Zealand.] 


So-CALLED PRIMARY THROMBOSIS OF THE AXILLARY VEIN (INTERMITTENT 
CLAUDICATION OF AXILLARY VEIN). 


Wagner: “Beobachtungen und Behandlung bei der sogenannten Achselvenenthrombose”, 
Zentralblatt fiir Chirurgie, 1938, Number 47, page 2616. 
Olof Andersson: “Venography in a Case of So-Called Traumatic Thrombosis of the 
Axillary Vein”, Acta Radiologica, Volume xix, 1938, page 126. 
Hugo Puhl: “Zur Frage der sogenannten Thrombose der Vena avillaris”, Archiv fiir 
klinische Chirurgie, Volume cxc, 1937, page 569. 
M. C. Oldfield and L. N. Pyrah: “Thrombosis of the Axillary Vein’, The British Medical 
Journal, Volume ii, 1936, page 68, and correspondence, page 152. 
T. Kaplan: “Thrombosis of the Axillary Vein”, The Journal of the American Medical 
Association, Volume cx, 1938, page 2059. 
TuromsBosis of veins, whilst common in the pelvis and lower extremities, is rare in the 
upper extremities, especially that variety due to effort. Léhr is quoted by all the above 
writers as having conclusively shown that the very alarming sudden axillary vein 
blockages which occur occasionally in young men after violent effort, are not due to 
primary thrombosis, but to venous spasm. Unless this venous spasm is relieved by 
heat et cetera, thrombosis may occur later. Although the patient can always remember 
the sudden pain in the axilla with the arm abducted during a jerking movement, for 
example, when throwing a ball, playing golf, or performing physical exercises et cetera, 
as a rule it is not until he wakes on the next morning that the arm is swollen, bluish, 
tender and very weak. Ldé6hr called this “intermittent venous claudication” because 
thrombosis is rare and a late and avoidable consequence of the venous spasm. Further- 
more, the spasm may pass off, only to recur later. Wagner’s patient was shaving, when 
sudden severe pain in the upper part of the arm was soon followed by swelling and 
bluish-red discoloration. The trauma which causes the spasm may be only a slight 
muscular effort, so that the alarming signs which follow are a bolt from the blue. The 
segment of vein involved, as proved by animal experiments, venography and operation, 
is in the region of the so-called “fixation points” of the vessel, or the vessel may be 
stretched. Léwenstein found that in the abducted position in certain cadavers the 
axillary vein was indented by the costo-coracoid arch and the subclavius muscle, between 
which the vein passes. Other observers confirmed this; and in this region a venous 
valve could be injured. The partial or absolute venous occlusion by spasm thereby 
caused, together with a poorly developed venous collateral. circulation in the axilla 
and the damage to the vein by venous dilatation distal to the segmental spasm, favours 
venous thrombosis. Therefore the initial spasm initiates the secondary thrombosis; 
and the following precautions are an important prophylactic against the latter: (1) The 
segmentary spasm should be relieved as soon as possible. (2) The muscle strain which 
caused the tension in the vein must always be avoided in future because of the inter- 
mittent character of this disease in those predisposed to it. 

In early antispasmodic treatment “Eupaverin” given intravenously, repeated venous 
bleedings, leeches applied to the limb, and short-wave therapy are used to attenuate 
the venous spasm and to relieve back-pressure and rupture of valves and to avoid 
thrombosis. If these means fail, Wagner speaks of “removal of the mechanical obstacle”; 
but he has never operated, nor does he define the exact procedure. Operation appears 
to be dangerous (pulmonary embolism), difficult and incapable of accomplishing anything 
effective. For example, Puhl operated upon two patients, and as a result neither he nor 
anyone else reading his report would do so again. Both the operative findings justify 
Léhr’s important naming of this disease “claudicatio venosa intermittens”. The first 
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patient seen by Puhl gave the classical evidence of axillary vein obstruction following 
his lifting of a 150 pound corn bag. Because the swelling and pain and weakness in 
the arm had not improved after two and a half months, Puhl operated. The isolation 
of the vein was difficult because of the edema and partial organization of the cellular 
and perivenous tissues. Figure I shows what he found, that is, the vein distal to the 


Ficure I. Ficure II. 


obstruction was healthy, but there were then three centimetres of spastic vein (about 
half normal width), the walls of the vein were thickened from the spasm and white, and 
both looked and felt like an artery. Then there was one centimetre of the vein normal in 
calibre, colour and structure; there was a tributary entering it, and blue blood was 
circulating. Then proximal to this a similar white, thickened and irregular segment 
one centimetre in length was found; proximal to this again the vein wall bulged out 
like a varix. These varicose dilatations are 
characteristic and are well seen in venograms, 


Figure III. Ficure IV. 


and are in connexion with incompetent valves. Kaplan recommends ten cubic centi- 
metres of thorium dioxide solution for injection into the cephalic vein, but the basilic 
or possibly the median cubital should be better. Figure II shows the dilatation proximal 
to a gap, which probably indicates venous spasm. Note the cephalic vein terminating 
blindly as a “Y” bifurcation. Wagner performed the operation described above in 1936, 
and the patient gradually recovered; but nothing good could have been achieved by 
the operation other than the freeing of the vein from the perivenous thickening, which 
really was merely edematous tissue—a result of venous block. It is more probable that 
the development of a collateral circulation was delayed by his ligaturing superficial 
vessels. As the brachial veins lack sufficient anastomoses with the superior vena cava, 
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a compensating collateral circulation is long in developing (see Figure III, infra-red 
photograph showing numerous superficial veins enlarged, hence the blue discoloration 
of the skin). His second patient was operated upon eight months after the onset of 
intermittent venous claudication of varying and periodic severity. The venogram 
showed various irregular narrowings, and he confirmed these at operation and found no 
evidence of thrombosis. He divided the scalenus anticus muscle from its insertion to 
the first rib (avoiding the phrenic nerve), and had some trouble with arterial bleeding. 
The patient was no better, and intermittent spasm with pain and swelling continued. 
The French surgeons naturally regard this veno-spasm as due to sympathetic irritation, 
to be treated by operations on the sympathetic system. Wagner now performed 
a second operation two months after the first; the axillary vein in 45 centimetres of 
its extent was narrowed to half its diameter, white and thickened like an artery, but 
the perivenous tissues were not thickened, that is, only spasm was present. Figure IV 
illustrates what he found. Note that the spasm is very irregular, and that there are 
intervening portions of the same segment of vein which are unaffected. The four 
tributaries at their junction are in a peculiar and inconsistent irregular local spasm; 
and this picture indicates the obscure nature of this disease. He cut a piece of the 
vein for bacteriological examination, but it was sterile; numerous other observers have 
found this. The arm gradually recovered. He concludes after these two experiences 
that operation can do no good. Rieder saw a patient some days after the onset; that 
is, according to Wagner’s division into early spasmodic and later thrombotic stages, 
this was a late case. He refused to operate because localization of the thrombosis 
was not possible, and so he injected the inferior cervical ganglion, gave big doses of 
“Eupaverin”, and put the limb in a vertical posture; this led to recovery so that the 
patient resumed his military services. According to Oldfield and Pyrah, who reported 
one patient, this remarkable condition has often been reported in recent years, and 
doubtless may escape recognition. This last observation is scarcely correct. Those who 
occasionally see and then report a rare disease are sometimes given to suggesting that 
the disease is commoner than most people think. Two patients reported by Taylor 
were Cambridge oarsmen, aged nineteen years. 


All these papers have full bibliographies. 
THOMAS KING. 


DOLICHOCOLON. 


Michel Ottaviani: “The Dolichocolon: Surgical Treatment by Hemicolectomy”, Thése de 
Bordeaux, 1937, Number 104, 98 pages. Malloine, editor, Paris. 

WHEN surgical treatment of the dolichocolon is 
indicated, the method of treatment chosen appears to 
be the splenic hemicolectomy after Nard. 

me | The patient being in right lateral decubitus, a 
, ¥ transverse incision at the level of the left flank is made. 
‘ This incision allows the operator to make a colo-epiploic 
and then a colo-parietal mobilization. In this way 
the left colic angle of the descending colon and all the 
sigmoid loop are liberated. 

The whole of the dolichocolon is resected, the 
two ends are joined afterwards in the shape of a gun 
barrel, and the preternatural anus is treated by 
enterotomy. This operation is easy and gives remark- 


able results. 
JEANNENEY. 


Analysis from Journal de Chirurgie, Volume L, 
Number 3, September, 1937, page 391. 


TREATMENT OF THE CIRCULATION BEFORE AND AFTER OPERATION. 


Dr. Heinz Baron (Saarbriicken): “Zur Kreislaufbehandlung vor und nach Operationen”, 
Der Chirurg, January 15, 1939, page 41. 

Tue functional capacity of the circulation is one of the many factors conditioning the 

results of surgical treatment. In spite of the greatest care, circulatory troubles cannot 

always be avoided. This paper is a study of some sixty patients from the point of view 

of their blood and pulse pressure curves in an endeavour to assess the value of 
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“Veritol’, and in particular to endeavour to avoid its occasional ill effects and failures. 
In suitable, principally acute, cases a single dose of “‘Veritol’” will often produce a very 
good effect. The blood pressure rises swiftly and remains raised. The pulse pressure 
increases so much that inaudible heart sounds become loud and strong. The pulse is 
fuller, often with an increased rate, but sometimes with the rate unchanged or even 
lower. The respiration is deepened and slowed, bodily and mental unrest is eased, with 
relief of the feeling of depression 
and weakness; and sometimes 
the “post-anesthetic state” is 
| shortened. 
| These effects will not be 
-—-++— obtained in cases of severe or 


chronic illness; in these, in spite 
—— of the fact that the heart is 
apparently sound, the results 


| | | recognize this leads to very 
definite and often noted results, 
which illustrate the fallacy of 


hostel them the possibility of latent 
drastol circulatory disturbances gains a 


will be disappointing, and in 


Ver 10cem Mer yecm + Digipur | Wer » Digrpur expecting a good result from the 
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alone. The “periphery” in rela- 

Ficurs I. tion to the circulation is only a 

part of the whole. The failure 

of “Veritol”’, used indiscriminately, is shown in various ways. The blood pressure may 

move downwards, a drop of as much as 25% to 30%, and the low pressure phase may 

persist for several hours. The pulse pressure may weaken instead of being strengthened. 

There may be an “explosive” rise, followed at once by a greater drop. There may be a 
loss of therapeutic effect on repetition of the dose. 


In this series of experiments it was at once noticed that all these phenomena 
could be eliminated with certainty by preliminary treatment with digitalis or 
strophanthus. It appeared further that continuous preliminary digitalization is not 
necessary, but that digitalis given actually with the “Veritol” will bring about an 
improvement in the effect produced. Strophan- 
thus, as one would expect, has an even swifter 
action, but its use has been reserved for 
particularly bad cases. 

A patient with inoperable carcinoma 
received one cubic centimetre of “Veritol” 
intravenously before gastro-enterostomy. After 
an initial rise, the systolic pressure fell in forty 4K | 
minutes to 30% lower than it had been before | Puls | 
the injection, and the pulse pressure to 50% “ eee 
less. Post-operatively, one cubic centimetre each 


of “Veritol” and digipuratum were injected in 4 
dextrose, and the improvement in_ these 


pressures which occurred was maintained. The 4 ——| 

following day, although the patient was | | 

obviously approaching his end, a similar curve 

was obtained after the combined injection is 

(Figure I). Similar results were seen in the Slergscem 

treatment of a patient with chronic chole- 1 rn nan 

cystitis with jaundice, whose pressure curves 
Fievre II. 


before operation with “Veritol” alone and 
after operation with “Veritol” and digipuratum 
eombined are shown in Figure II. The blood pressure improvement shown in this 
case was maintained for fourteen days, when readings were discontinued. An instance 
of a first injection of “Veritol” causing a sudden rise, and a second injection causing a 
fall, was shown in a bad uremic patient. After the “Veritol” injection his blood pressure 
rose from 80 millimetres of mercury systolic and 50 diastolic to 120 systolic and 70 
diastolic, followed in six minutes by a fall to 70 millimetres systolic and 50 diastolic. 
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Half a cubic centimetre of “Cardiazol-Veritol” was then given intravenously, with an 
immediate further drop in pressure to 60 millimetres of mercury systolic and 53 diastolic. 
Three and a half hours later he was given one cubic centimetre of digipuratum in 
dextrose, followed a little later by another one cubic centimetre and one cubic centi- 
metre of “Veritol”, with an immediate rise in systolic blood pressure to 94 and diastolic 
pressure to 60 millimetres of mercury, the reading two hours later being 80 and 58 
millimetres. From this and many other instances it can be seen that “Veritol’’ does not 
lose its efficacy in repeated doses if combined with digitalis. 

Since the clinical appearances bear out the experimental results, the procedure 
adopted by Baron is as follows. One hour before any severe operation (and occasionally 
if there is any doubt about the patient’s cardiac efficiency, also the day before) one to 
two cubic centimetres of digipuratum are injected intravenously. In toxic cases 
(peritonitis, empyema et cetera) 0-25 milligramme of “Kombetin” (a strophanthus 
preparation) in dextrose is preferred. This injection is repeated just before operation. 
If shock threatens, “Veritol” is given, half the dose intravenously and the other half 
intramuscularly; this division enhances the effect. Five or six hours later one cubic 
centimetre of digipuratum is given into either muscle or vein. If the case is one in 
which “Kombetin” is used, not more than 0-5 milligramme must be given on the 
first day and 0-25 milligramme on the following day. In particularly severe cases the 
dosage may be increased according to circumstances. Children are treated in the same 
way, but with doses to suit their age and size. The sphygmomanometer is used 
throughout as a control. This is particularly necessary when treatment is given 
by the mouth (15 to 25 drops twice daily), as is often done in convalescence in the 
treatment of old or hypotonic patients. 

Experience with combined digitalis or strophanthus and “Veritol” has seemed 
to the author a fresh proof of the functional unity of the whole circulatory system, and, 
in this, to be a guide to its management. Rein’s findings indicated that action of 
“Veritol” is based on the emptying out of the blood storage “depots”; and, this being so, 
it seems reasonable that waste products, including toxic metabolic products, may also 
be swept into the circulation. The suggested action of these in neutralizing the beneficial 
effects of “Veritol” is in a toxic protoplasmic damage to the capillary walls. This would 
be expected to occur in toxic conditions, such as peritonitis and empyemata. The 
primary blood pressure fall after “Veritol” is on this reasoning a supporting point for 
Rein’s theory. The improvement brought about by strophanthus in toxic conditions 
gives support to Ruhl’s observation that changes in the permeability of capillary walls 
are favourably influenced by it, this action enabling the “Veritol” to produce its effect. 
Like strophanthus, digitalis, as well as acting directly on the heart, produces a definite 
peripheral effect. The curves indicating the improvement in the “Veritol” effect after 
digipuratum bear this out graphically. The findings are supported by experimental work 
with digitalis carried cut on parallel lines by Groscurth and Bansi on people with 
normal hearts after heavy work. They arrived at the following conclusion: “The whole 
circulatory mechanism is equally influenced by the peripheral factor, whose mechanism 
is not only vaso-motor in type, but also apparently affected by physico-chemical changes 
in the mileu.” This can well be adopted as an explanation of the exceptional increase 
in potency of “Veritol” combined with digitalis and strophanthus. It was further 
checked by the repetition of experiments of Buscaino and Longo, in which, after 
repeated injections of autogenous blood for some days, a persistent fall in blood pressure 
was seen. “Veritol” alone had no effect on this fall, but was at once effective in stopping 
it if digitalis had been previously given. ‘ 

While giving full weight to the often repeated objections to the routine preoperative 
use of digitalis in healthy patients, Baron sums up by stating that a small dose of 
digitalis should be given shortly before operation and, if necessary, supplemented by 
“Veritol”. It makes the post-operative shock, if any, much milder if it does not entirely 
prevent it; and, further, it is a guard against the occasional unforeseen ill effects 
produced by “Veritol’”. 

Artur E. Brown. 


Sponce Rvuspper GRAFTS. 
D. Fieschi: “Plasties en caoutchouc (nuova carne) observées aprés vingt-cing ans”, Revue 
de chirurgie, January, 1938, page 1. 
In 1906 Fieschi used a piece of sponge rubber to close the femoral canal of a woman 
upon whom he was operating for a large recurrent hernia. There were no tissues 
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remaining to carry out one of the common repair operations. 
of old age without recurrence of the hernia. 


This success has led to the use of this material for many purposes. It is affirmed 
that sponge rubber does not present the disadvantages of living grafts (which are 
discussed in detail), nor the dangers of lifeless (as opposed to colloid) grafts. Further- 
more, sponge rubber is readily at the disposal of every surgeon; it can adapt itself to 
the incessant variations of elasticity of the tissues and can be most completely sterilized. 

Several groups of conditions are described in which Fieschi has used sponge 
rubber; of these, chief are large hernie of the inguinal, femoral or abdominal type. 
In cases of inguinal hernia the surgeon shapes the piece of rubber according to his 
estimate of the size of the rupture. It is inserted just outside the peritoneum beneath 
the muscles for about one inch, and is attached to the conjoint tendon at intervals by 
catgut. The central portion is covered by the external oblique. 

The author has collected descriptions of over fifty methods of repair in cases of 
femoral hernia. He points out that the femoral vein is a commanding “noli me tangere”, 
and in most methods of repair a weak spot is left in this region. A plug of sponge 
rubber remains in contact with the wall of the femoral vein, causes a mild periphlebitis, 
and so closes the weak spot. The application of the method is limited: it is advised 
only in large recurrent femoral hernia. 


The fate of the sponge rubber graft is discussed. The connective tissue forms a 
firm barrier around the graft, giving rise to an area of reinforcement which keeps 
dense and resistant for many years. The plug of rubber acts as a foundation for this 
parietal strengthening. 

A post mortem examination was carried out on a woman in whom a plug of 
sponge rubber had been used to cover the gap in a direct inguinal hernia twenty years 
before. The macroscopic and microscopic reports show that the sponge rubber graft 
had kept well closed a large hernial orifice, causing no trouble and being absorbed very 
gradually. 

Fieschi mentions other indications for the use of sponge rubber: these include 
replacement of a missing breast or testicle and suspension of the kidney in cases of 
severe nephroptosis. He also suggests that the substitution of bone may be carried 
out with appropriately shaped pieces of para-rubber, that sponge rubber may be used to 
obtain pulmonary collapse, and that perforated rubber may be used to bandage aortic 
aneurysms. 


The patient died in 1937 


GEOFFREY NEWMAN Morris. 


CANCER OF THE STOMACH. 


Professor M. Kirschner (Heidelberg) reviewed G. E. Kontjetzny’s well-known book on 
“Cancer of the Stomach” in the first number of Volume ii of Der Chirurg, published 
on January 1, 1939. 


From this review the following statements made by the author are abstracted: 

1. The stomach is the organ most frequently attacked by cancer, and even today 
patients suffering from this disease still come into the hands of surgeons too late. 

2. The only two possible ways of combating this disease successfully are by 
prophylaxis and radical surgical treatment in the early stages of the complaint. 

The frequency of cancer of the stomach varies between 1:°6% and 58%, and 
its proportion of the total deaths from cancer amounts to 30%. 

4. The majority of sufferers from this disease are in the seventies. The disease is 
more common amongst women than men. It has not been proved that the frequency 
of cancer of the stomach has increased within recent years. 

5. Cancer of the stomach is provoked mainly by exterior living conditions which 
influence the stomach in particular and which can be avoided. 

6. Cancer does not arise from healthy membrane, but represents the final stage 
of a shorter or longer series of diseased tissue processes. Cancer of the stomach never 
develops in the healthy mucosa. The chronic inflammatory conditions which are to 
be regarded as the basis of cancer are chronic gastritis, with its attendant complications, 
and chronic ulcer of the stomach. Pre-cancerous conditions are apparent—hypertrophic 
gastritis and the formation of polypi. It is important for the clinical physician to note 
that a cancerous degeneration of polypi can take place, and, therefore, every formation 
of polypi may justifiably be regarded as a pre-cancerous condition. 

7. It is certain that a carcinoma can develop, in easy stages, out of gland and 
epithelial proliferations, such as are often found in chronic gastritis and its sequele. 
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Therefore, these formations represent pre-cancerous conditions, although, at this stage, 
they are not to be regarded as cancerous proliferations of the mucous membrane. 

8. A definite proof*that the cancerous degeneration of a chronic ulcer exists can 
be obtained only by a careful pathological and anatomical examination. For the 
diagnosis of ulcer-carcinoma, overmuch importance should not be paid to a single 
finding, but rather to the sum of all histological signs determined by careful histological 
examination. 

9. Twenty-five per centum of carcinomata are located in the pylorus, 16-6% above 
the pylorus, 333% on the lesser curvature and 25% in the fundus. The adeno-carcinoma, 
mixed forms, fibroid carcinoma and rare forms are specially proved histologically. 

10. The diagnostic trial laparotomy, in the true sense of the word, is still only 
rare; on the other hand, the therapeutic trial laparotomy is not so rare. A bad general 
condition and advanced age ought not to be the reason for refraining from operation. 
Surgeons are continually surprised to find that aged sufferers from very cachectic cancer 
of the stomach may, with suitable preparation, even stand up to a radical operation. 

11. Carcinomata which are restricted to the stomach itself may be removed by a 
resection of the stomach, according to the point of view of the radical cancer operation. 
Regional swellings of the lymph glands, no matter how widespread they may be, are 
likewise no reason for passing over a resection of the stomach. The resection quota in 
modern clinics amounts to between 20% and 62%. For the resection the Billroth II 
operation is preferred. With an inoperable carcinoma of the stomach, patients recover 
more rapidly and satisfactorily after palliative resection than after gastro-enterostomy. 
Removal of the primary growth, on account of the favourable influence on the metastasis, 
facilitates a longer and, because of the suppression of the sanious ulceration, a better 
life than gastro-enterostomy. 

12. The operation mortality fluctuates between 5% and 75%. Curves show deaths 
in cases of resection at the An-Schuetz clinic as follows: After two years 40% of 
patients are still living; after four years, 23%; after six years, 9%; and after ten 
years approximately 7% are still living. The average duration of life after a resection 
of the stomach fluctuates between nine months and six years. On an average, this 
amounts to approximately twenty months. While only 10% of those patients who have 
undergone a gastro-enterostomy remain alive for longer than one year, after the 
palliative resection of the stomach 50% of the patients live for one year and longer. 
Patients who have been subjected to a gastro-enterostomy have an average life duration 


of twelve to eighteen months. 
THE Gorvon Craic Liprary. 


Reviews. 
ANESTHESIA. 


The Practitioner Handbooks. Modern Anzsthetic Practice. Edited by H. Ro.iesron, 
Bt., G.C.V.O., K.C.B., M.D., F.R.C.P., and A. A. Moncrierr, M.D., F.R.C.P.; 1938. 
London: Eyre and Spottiswoode Limited, for The Practitioner. Demy 8vo, pp. 231, 
with illustrations. Price: 10s. 6d. net. 

Tuts attractive book consists of a series of essays by eminent anesthetists of the 

London and Oxford schools, and is primarily dedicated to the general practitioner. Its 

scope includes the theory of anesthesia, volatile anesthetics, nitrous oxide, endotracheal 

methods, local and spinal analgesia, basal narcosis and the special applications of 
anesthesia to midwifery, dentistry and pediatrics. There are valuable chapters upon 
the after-care of patients and upon the explosion hazard. The quality of the text may 
be gauged from the names of the authors, namely, Ashworth, Blomfield, Challis, Elam, 

Evans, Featherstone, Hasler, Hewer, Macintosh, Magill, Pratt, Romanis and Vaile. The 

text is well edited; the format, paper and printing are excellent, although Dogliotti’s 

name is misprinted on page 23. 
Certain statements in the text are questionable. It is doubtful, for instance, 

whether ketosis (page 31) is really a normal concomitant of anesthesia. Hyperglycemia, 

depletion of liver glycogen and reduction of plasma bicarbonate certainly occur; but 

Henderson has shown that this last change does not represent true acidosis. Actual 


ketosis is questionable unless the patient is starved or an hepato-toxic anesthetic is 
employed. 
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In the discussion on nitrous oxide more attention might have been given to 
“minimal ether supplement”, that is, the use of a minimum of ether for the minimal 
time during which the operative procedures call for more relaxation than unsupple- 
mented nitrous oxide can supply. This technique merits the attention of the general 
practitioner anesthetist more than does “secondary saturation’, which is essentially an 
expert’s procedure. A third alternative, the use of nitrous oxide as a vehicle for 
abundant ether vapour, is rightly condemned as sacrificing the advantages of gas 
anesthesia. 

More emphasis might have been placed upon circulatory depression during spinal 
analgesia. The statement, on page 116. that “when a low spinal is given . . . the fall 
in blood pressure is so small as to be negligible’, would be debatable in “Percaine” 
analgesia and probably erroneous when “Ethocaine’ and “Stovaine’” are used. The 
author’s confidence in the value of ephedrine in restoring the blood pressure once it has 
fallen will not be shared by all anesthetists. There is no reference to the use of oxygen 
or oxygen-carbon dioxide mixtures in combating circulatory depression during spinal 
analgesia. 

Despite occasional criticisms of this nature, the book may be confidently recom- 
mended. Whilst not replacing formal text-books, it supplements them to great advantage 
and deserves a place in the library of every anesthetist, specialist as well as general 
practitioner. 


THE FOOT. 


The Foot. By N. C. Lake; Second Edition; 1938. London: Bailliére, Tindall and Cox. 
Foolscap 4to, pp. 328, with 113 illustrations. Price: 12s. 6d. net. 


THERE is much in this little book which will interest the orthopedic surgeon. Essentially 
it is devoted to a consideration of the etiology of certain common foot deformities, 
and the relative omission of many aspects which one might expect from the title removes 
it from the category of a standard text book. Thus congenital club foot receives eight 
pages, mostly on etiology, and foot injuries receive twelve pages. On the other hand, 
there is much interesting information which cannot readily be obtained elsewhere, 
such as a summary of the morphology of the foot and discussions on footwear, gait 
and foot tracings. The term “flat foot” is used as synonymous with “foot strain”, which 
is a moot point; and on the etiology of this and of hallur valgus there is an 
interesting discussion, based on morphology. Another valuable feature of the book is 
the inclusion of chapters on such minor ailments as corns, chilblains, warts and 
idiopathic edema. 


ABNORMAL OBSTETRICS. 


The Abnormal in Obstetrics. By C. Brerke.tey, M.A., M.C., M.D., F.R.C.P., F.R.C.S., 
M.M.S.A., F.C.0.G., V. Bonney, M.S., M.D., B.Sc., F.R.C.S., F.R.A.C.S., M.R.C.P., and 
D. MacLeop, M.S., M.B., F.R.C.S., F.R.C.P., M.C.0.G.; 1938. London: Edward Arnold 
and Company Limited. Demy 8vo, pp. 533. Price: 18s. net. 


“Tue ABNORMAL IN OBSTETRICS”, by Berkeley, Bonney and MacLeod, is not a text-book 
of obstetrics; in order to appreciate its full worth a working knowledge of the subject 
is essential. For the student preparing for higher examination, and for the consultant, 
it is an excellent work because it approaches the subject from an entirely different angle 
from that of the text-book. It has been based on the vast experience of its authors, culled 
from divers sources in London’s obstetrical teaching hospitals, and answers clearly 
many of the perplexing problems which confront obstetricians in their practices. The 
size of the book has been reduced to a minimum by the omission of the fundamental 
facts found in the larger text-books and by the complete absence of diagrams. The 
large bibliography makes the book an excellent one for reference, and shows the amount 
of work which the authors have put into it. 

The subject-matter has been divided into three parts, namely, normal pregnancy 
complicated by disease of the mother; abnormal pregnancy; and, thirdly, several 
chapters on the abnormalities of the new-born. Two chapters, “Mental Disorders in 
Association with Child-Bearing” and “Blood Transfusion and Intravenous Therapy”, by 
separate authors, complete this comprehensive book, 
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The methods of treatment advised have been tried by the authors and the results 
obtained by them and prospective results of alternative treatments suggested are 
indicated. We notice that the flushing curette, an instrument so rarely used in Australia 
these days, is still prominent in English treatment. 

We can confidently recommend this book to consultants, and particularly to those 
who are contemplating seeking admission to the Royal College of Obstetricians and 


Gynecologists. 


RADIOLOGY OF THE DIGESTIVE TRACT. 


Clinical Roentgenology of the Digestive Tract. By M. FeitpmMan, M.D.; 1938. London: 
Bailliére, Tindall and Cox. Demy 8vo, pp. 1030, with illustrations. Price: 45s. net. 


“CLINICAL ROENTGENOLOGY OF THE DIGESTIVE Tract’, by Maurice Feldman, is a compre- 
hensive volume of approximately one thousand pages dealing with all aspects of the 
clinical radiology of the alimentary tract. 

The author considers in turn each anatomical division of the tract, and after 
briefly outlining the radiological technique adopted for its examination, goes on to 
discuss fully the normal appearance, and finally abnormal appearances due to anomalies 
or disease. 

The main feature of the book is the presentation in each chapter of an exhaustive 
review of current literature and opinion, which represents the results of a painstaking 
survey. However, with the less experienced radiologist this method must lead at 
times to confusion, and he would appreciate a brief analysis of the material with an 
expression of the author’s own opinion, in order to form some idea of relative values. 

The references at the end of each chapter are numerous, and constitute an important 
asset. The book is fully illustrated with good quality reproductions of skiagrams. 

The section of the book dealing with the stomach contains a chapter which 
describes the comparatively recent developments in the study of the mucosa, and an 
outline of the different techniques used in the carrying out of this specialized examina- 
tion is included. The chapter on gastritis embodies much valuable information, 
although in view of the recent advance in gastroscopic methods, a clear statement of 
the comparative advantages and limitations in the results obtained by the gastroscopic 
and radiological examinations respectively would be an improvement. 

This book is a valuable addition to the literature, and will be particularly useful 
to the experienced radiologist as a work of reference. 


THE INJECTION TREATMENT OF HERNIA. 


Injection Treatment of Hernia. By C. O. Rice, M.D., F.A.C.S., with the assistance and 
cooperation of H. Marrson, M.D.; 1937. Philadelphia: F. A. Davis Company. Demy 
8vo, pp. 275, with 83 illustrations. Price: $4.50 net. 


Some six years ago a clinic was organized at the Minneapolis General Hospital for 
the treatment of hernia by the method of injection in patients who were poor surgical 
risks. The scope of this procedure was later extended to include all those who elected 
to undergo treatment by this method. Dr. Carl Rice writes from experience in 804 
individuals who presented themselves at this clinic suffering from hernie of varied 
types; and, of these, 389 received a complete course of treatment and were fully 
followed up. 

An historical chapter, of very considerable interest, brings home the fact that, 
within the last ten years, several extensive series of cases have been reported in which 
a very high percentage of cures has been claimed. Succeeding chapters dealing with 
classification, etiology, anatomy et cetera, call for no special comment. The varieties 
of trusses and their successful application are well described, and it is learned here 
that truss retention for some morths is an essential feature of the injection method. 
The technique of injection of the chosen sclerosing fluid is described, and it is repeatedly 
urged that the treatment is only applicable where the hernia is completely reducible. 
Other contraindications to the method are stated to be chronic cough or constipation, 
prostatic hypertrophy and large size of the external ring. It is apparent, therefore, that 
rather careful selection of cases is necessary. 


‘ 
pee 


ReEvIEws. 218 


The complications and sequele of injection are discussed and contrasted rather 
favourably with those occurring after herniorrhaphy. The end-results, too, are held 
to be considerably better than those usually following operation, for the author claims 
97-6% of cures. It is noteworthy, in this connexion, that 115 patients were referred 
directly for surgery, and that 97 patients “did not receive sufficient treatment to 
pronounce a cure of the hernia or did not return for the final check-up”. A lengthy 
chapter is devoted to the histopathology of the changes associated with the injection 
treatment, and the book concludes with a consideration of the medico-legal aspects of 
hernia. 

Although it is obvious that the method merits the consideration of all surgeons, 
many will fail to agree with the author in certain of his statements, and notably 
with the statement that operation is unwise in infancy and early childhood owing to 
the risks of recurrence. There will be general agreement, however, with the statement 
that the method will wisely be confined to the hands of those who are fully qualified to 
carry out open operation and who recognize the limitations of the injection method. 


A HANDBOOK OF PRACTICAL ANATOMY. 


A Manual of Practical Anatomy: A Guide to the Dissection of the Human Body. By 
T. WatmsLey. Second Edition; Part II: The Thorax and Abdomen; 1939. London: 
Longmans, Green and Company. Demy 8vo, pp. 331, with 132 figures and 7 X ray 
plates. Price: 12s. 6d. net. 


Tue second edition of the section of Professor Walmsley’s “Practical Anatomy” 
which deals with the thorax and abdomen, maintains the high standard set by the 
previous edition. Written in a very clear and facile style, its value is enhanced by 
frequent reference to the anatomy of the living. In this edition the British revision 
of the “B.N.A.” nomenclature has been adopted. The inclusion of new illustrations and 
of several X ray plates provides further assistance to the student who is undertaking 
the study of anatomy for the first time. Its value to the student will not cease when 
he leaves the dissecting room, but will provide him a sound basis for the clinical 
application of his knowledge of anatomy. 

Professor Walmsley has a very high reputation as an anatomist, and in this book 
can be noted the results of his own researches in this field, especially with regard to 
the musculature of the thorax. This is in all an excellent book, and one which will 
enhance both the reputation of its author and its popularity amongst students of 
anatomy. 


THE SURGERY OF PAIN. 


The Surgery of Pain. By R. Lericue, M.D., LL.D., F.R.C.S.; translated and edited by 
A. YounG, B.Sc., M.B., Ch.M., F.R.F.P.S.G., F.A.C.S., M.D.; 1939. London: Bailliére, 
Tindall and Cox. Demy 8vo, pp. 509. Price: 21s. net. 


TuIs volume comprises a series of lectures delivered in connexion with the Chair of 
Medicine, Collége de France, Paris. As the title indicates, they are devoted to the study 
of pain from the point of view of the surgeon. The author states that his aim has been 
to investigate the problem of real or living pain, as seen through the ever-changing 
mirror of the clinic, and removed as far as possible from the cold abstractions of book 
doctrine. 

Professor Leriche will be remembered for his contributions to the study of 
causalgia and for his researches into the part played by the sympathetic nerves in the 
transmission of painful impulses. Particularly interesting is the discussion of the 
réle of vaso-constriction in the causation or aggravation of pain. His observations on 
calcium equilibrium, ovarian secretion and the suprarenals open up a field for study, 
but do not affect the treatment of severe painful condition. The author is of opinion 
that the attack on the sensory root of the fifth nerve is the best treatment for 
trigeminal neuralgia. He does not advocate sympathectomy for this condition. He 
disclaims the statements in some medical publications that he has advocated periarterial 
injections for the condition. However, he still maintains that injection of the sheath of 
the facial artery may relieve pain for some months, and he practises this method in 
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eases in which operation is contraindicated. His condemnation of Gasserian ganglion 
injection savours of some unfortunate experiences of that method. He states that he 
has operated upon a patient with tic douloureur after Kirschner had failed by his 
expert coagulation of the ganglion. Dealing with the routes of approach to the sensory 
root of the fifth nerve, he sanely remarks that the temporal route is the one which he 
would recommend to the general surgeon. The cerebellar route should be employed 
only by the specialist neurosurgeon. He does not advocate partial section of the root, 
but wisely counsels complete section for certainty of ensuring success. 

The employment of “Novocain” in 1% solution for “flooding the tissues” in the 
vicinity of nerves involved in post-traumatic spreading neuralgia is commended. 
Stellate ganglion injections with ‘“‘Novocain” are also advocated for this painful con- 
dition. The author has had no success with the periradicular injections of alcohol, as 
advocated by Dogliotti. Nor does he recommend posterior radicotomy. “Stellectomy” 
(removal of the stellate ganglion) has been given a trial, but is not a permanent cure. 
The author can offer little of help in these cases except repeated “Novocain” injection. 

Causalgia is discussed in terms of vasomotor observations, and the author's 
well-known thesis is expounded. He is not as optimistic as he was a few years ago 
in commending sympathectomy, but still he commends a “high periarterial 
sympathectomy”. If a nerve and an artery lesion are present; he advises resection of 
both nerve and obliterated arterial segment. In painful amputation stumps the author 
confesses that he has often failed to relieve the pain; but he advises paravertebral 
infiltrations, ramisectomy and ganglionectomy of the sympathetic nerves in preference 
to neurotomy of the somatic nerves. His unfortunate experiences with cordotomy and 
radicotomy have not been shared by all surgeons. We feel that he is too dogmatic 
in condemning these latter procedures which have proved most useful in just such cases 
as he describes. 

The chapters devoted to juvenile arteritis are full of interesting matter; many 
case histories are quoted. Buerger’s disease is treated by many unusual methods, and 
it is refreshing to read of the author’s experiments with the operation of subtotal 
suprarenalectomy and local excisions of affected arterial trunks. At present, however, 
it is probably wise to await reports of permanent results before these measures are 
applied as orthodox treatment. The author does not mention the simpler operations 
of peripheral nerve section which are of proved value in these cases. The author’s 
results of operative treatment of angina are worthy of record. He practises stellate 
ganglionectomy for this condition. In 27 operations there was no operative mortality. 
The operation is employed only if relief has been obtained by previous infiltration of 
the ganglion with “Novocain”. His advocacy of this procedure is well known, and it is 
surprising that so few sursseons have taken up this method for the relief of an admittedly 
dreadful pain. He does no: mention paravertebral alcohol infiltration of the upper dorsal 
sympathetic ganglia, a simple and effective method in certain cases. 

Many interesting observations on the subject of visceral pain are given; and 
orthodox teaching of Head’s “articles of faith” and Mackenzie’s doctrines regarding 
referred pain are subjected to strong criticism. Such provocative comment from one 
whose experience is extensive and whose imagination and clinical insight are acknow- 
ledged, suffices to indicate that the author is still possessed by that “divine discontent” 
which urges every seeker after truth to question the old and try the new. Time alone 
will pass judgement on the many revolutionary ideas and novel forms of treatment 


advocated in this volume. 


FRACTURES AND DISLOCATIONS IN 
GENERAL PRACTICE. 


General Practice Series: Fractures and Dislocations in General Practice. By J. P. 
Hosrorp, M.S., F.R.C.S.; 1939. London: H. K. Lewis and Company, Limited. Demy 
8vo, pp. 282, with 71 illustrations. Price: 12s. 6d. net. 

ALTHOUGH the most practical and helpful book on fractures for the practitioner is a large 

one dealing with all details and difficulties in treatment, this small book in the general 

practice series is useful because it is an up-to-date commentary on the modern methods, 
which are supported strongly by the author. Many of the methods of treatment 


recommended follow those of Béhler of Vienna. Further, the author adds much sound 
There 


advice with which everyone with experience in fracture treatment will agree. 
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is a small general section in which, amongst other subjects dealt with, are the X ray 
appearances; and he advises that the X ray examination in the two planes for fractures 
should apply also to the shoulder and hip. The chance of overlooking a minute crack 
in the carpal scaphoid, which later becomes very obvious, is stressed. Emphasis is 
also laid on the occurrence of dislocation of the head of the radius when the shaft of the 
ulna is fractured et cetera. Splints recommended are: an aeroplane splint for the 
shoulder; occasionally a Thomas arm splint for the humerus; Bohler’s padded wire 
splint set in plaster for the fingers et cetera; Thomas’s knee -splint for the femur; 
the Braun splint for the remaining fractures of the leg and ankle et cetera. “Apart from 
these five splints practically all fractures can be treated with plaster of Paris; 
Elastoplast; zine oxide; strapping and bandages.” Nevertheless, some of the conservative 
examiners at student examinations will insist on confronting students with old-fashioned 
splinting, now mainly of historic interest, which they are expected to know, even with 
the inventor’s name. For skin traction the author recommends “Elastoplast” because it 
sticks to the skin better than strapping. Unfortunately, it has so many other dis- 
advantages that it is much better in our opinion to use strapping, because “Elastoplast” 
stretches, pulls into ridges and is not strong enough. Skeletal traction is strongly 
recommended in suitable cases; but the pros and cons of skin and skeletal traction are 
discussed. Indications for and precautions in the use of it are fully dealt with. 

The technique of wound excision is dealt with and the numerous complications 
of fracture treatment in general, even “fracture blister’, are concisely described. The 
Smith-Petersen nail is preferred for intracapsular femoral neck fractures. In regard 
to fractures of the patella and the operation of patelleclomy (Brooke), the author 
writes: “The operation has not been practised for a sufficient number of years to 
enable one to pronounce a final verdict on its merits, but it is particularly indicated 
in open or comminuted fractures of the patella and when there is any osteoarthritis” 
(presumably in a fractured patella). Difficult fractures of the tibia and fibula are 
undoubtedly most easily treated by skeletal traction on the Braun splint, which is 
incomparable for leg injuries, especially if compound. The author allows patients with 
severe os calcis fractures to walk in the plaster cast after six weeks; but many 
experienced surgeons hold very strongly that weight-bearing should be avoided for ° 
six to twelve months, the foot being protected from weight-bearing meanwhile by a 
walking ecalliper. An appendix gives a short life history of Pott, Colles, Smith, Thomas 
and Bennett. Altogether this is a valuable and splendid little book, and we consider 
it to be far the best small up-to-date book on fractures. 


A TEXTBOOK OF GYN/ECOLOGY. 


Gynzcology. By H. H. Scuuin«, M.B., Ch.M., F.R.A.C.S.; 1939. Australia: Angus and 
Robertson Limited. Medium S8vo, pp. 572, with illustrations. Price: 32s. 6d. net. 


Tue production of a textbook by an Australian gynecologist of Mr. Schlink’s standing 
is an event which calls for more than passing notice. With characteristic modesty, he 
suggests that this work will be of service to final year medical students preparing for 
their examinations. We would suggest that these students are indeed fortunate to have 
available for study such a masterpiece of didactic clarity. 

The methods of interrogation and examination of the patient, which are fully 
covered in an excellent chapter, are adequately detailed and vividly reflect the personality 
of the author. The need for a thorough knowledge of the pathological changes in 
gynecological cases is stressed, and an appreciation of the pathological changes to be 
found in various conditions is incorporated in the description of the systemic diseases. 

The section dealing with endocrinology is noteworthy. Mr. Schlink has incorporated 
all salient facts and has omitted many theoretical considerations, as yet unproven, which 
tend to cloud the issue in this subject; the result is an eminently readable 
discussion, which should clarify the issue in the matter of indications for and type of 
endocrine therapy for those practitioners who are not constantly engaged in this work. 

Throughout the volume the sections on treatment are characterized by great 
sanity of judgement and at times an honesty which borders on naiveté. 

Gynecological cancer is a subject upon which the author speaks with great 
authority, and his methods of investigation, coupled with the results of treatment in 
tabulated form, will repay very careful study. We are pleased to see the prominence 
given to the Wertheim type of hysterectomy as an elective method of treatment in 
selected cases. 
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Although the publication is one of the most adequate we have seen, we feel 
some mention should have been made of the more recent treatments for trichomonas 
vaginitis. The chapter on surgical technique and post-operative complications will repay 
study, even by the most experienced practitioner. 

We congratulate Mr. Schlink upon this publication, and would confidently 
recommend this textbook as a lucid and entirely adequate description of modern 
gynecological practice. It is a credit to its author and to the Sydney school. 


WORK AT THE MAYO CLINIC. 


Collected Papers of the Mayo Clinic: Volume xxix, 1937. Edited by R. M. Hewirrv, 
B.A., M.A., M.D.; L. G. Porrer, A. B. Neviine, M.D., and H. L. Day, Ph.D., M.D.; 
1938. Philadelphia: W. B. Saunders Company. 


In this volume of the Mayo Clinic, 730 articles have been considered, of which 74 
appear in full, 64 by abridgment, 78 by abstract, and 514 by title only. As usual, all 
recent advances in medicine and surgery are described, and the results of treatment 
are assessed. The section on gastric disease is well covered, and an article by Snell 
on the diagnosis of common causes of jaundice is very readable. Allen and Adson 
summarize the effects of sympathectomy in essential hypertension, and consider the 
results favourable in 70% of selected patients. Krusen writes an informative article 
on fibrositis and its treatment. 

Anybody who subscribes to the Mayo Clinic volumes can, after a very short search, 
find information on the subject required, and the present volume brings all their 
researches up to date. 


AN ATLAS OF REGIONAL ANATOMY. 


Illustrations of Regional Anatomy. By E. B. JAmirson, M.D.; Second Edition; 1939. 
Section VI: Upper Limb, containing 42 plates; Section VII: Lower Limb, containing 
52 plates. Foolscap 4to. Price: Section VI, 7s. 6d. net; Section VII, 10s. net. 


THESE two volumes complete the second edition of this excellent series of illustrations 
of regional anatomy. Section VI contains 42 plates, and Section VII has 52 plates. The 
chief alteration in the new edition is an increase in the number of colours in the 
plates, which serves to bring out the finer prints in the illustrations. The regions 
are portrayed from various angles, and the illustrations are invaluable as a companion 
for dissection or reading, or as a refresher before an operation is undertaken on one 
of the less frequented sites. The editor and publishers are to be congratulated on 


the production. 


THE STORY OF SURGERY. 


Surgeons All. By H. Granam, wiih a foreword by O. Sr. Jonn Gocarty; 1939. London: 

Rich and Cowan. Medium 8vo, pp. 441, with illustrations. Price: 18s. net. 
In “Surgeons All”, Dr. Harvey Graham unfolds a fascinating story of half a million 
years of surgery. 

In a foreword, Oliver St. John Gogarty writes: “This is the best book on surgery 
I have ever read.” According to the author himself, it is a story-book: a story of surgery 
itself made up of stories of a thousand and one surgeons who have all helped to bring 
the surgical art to its present stage of development. The author traces the history 
of surgery from the dawn of man to the present day, and presents to us an historical 
research with more than ordinary wit and humour. He describes how surgery began 
in mystery and magic, how it was practised among the primitive peoples of the earth, 
and he passes on from the realms of conjecture to the first recorded instance of surgery 
taken from the code of the great Hammurabi in Babylon about 2250 B.c. 

It is interesting to note that over-specialization was the first step in the decline 
of Egyptian and Indian surgery. Is there a lesson to be learned from this today? 
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The author invests with much interest the practice of surgery in mediaeval times 
in Europe, when surgery waned, and as it waxed again with the other arts and sciences 
under the influence of the Renaissance. 

Dr. Graham deals in a humorous manner with the activity of quack doctors 
who have made picturesque the centuries of surgery and who still practise their wiles 
on patients. 

“Surgeons All” is delightfully written; it is full of a wealth of interest to the 
medical man, and, indeed, to any man. It makes very interesting reading, and should 
find a place of honour in any surgeon’s library. 


LEWIS'S LIBRARY CATALOGUE. 


Catalogue of Lewis’s Medical and Scientific Lending Library. Parts I and II, new 
edition, revised to the end of 1937. Demy 8vo. Price: 16s. net. (subscribers, 8s. net). 


WE have received Parts I and II of “Lewis’s Medical and Scientific Library Catalogue”. 
The catalogue is most comprehensive, including classifications under the headings of 
names of publications, subjects and authors. It is an invaluable guide to the library 
conducted by the well-known London publishers, H. K. Lewis and Company Limited, and 
has been revised and brought up to date. The catalogue opens the gate to the very 
wide range of literature available from the company’s library, and will be useful to 
members of the profession undertaking literary research. 


JOroceedings of the Ropal Australasian College 
of Surgeons. 


NEW ZEALAND ANNUAL MEETING. 


THE New Zealand Dominion Committee held the New Zealand annual meeting at 
Dunedin on August 30 and 31, 1939. The following programme was presented at the 


Dunedin Hospital. 
Wednesday, August 30, 1939. 


a.m.-—Operations. 
10.15 a.m.—Gastro-jejunal ulceration. 
(a) Statistics from surgeons and hospitals of the Dominion showing: 
(i) ineidence of gastro-jejunal ulceration following’ gastro- 
enterostomy; (ii) incidence of recurrent ulceration following partial 
gastrectomy; (iii) relationship of (i) and (ii) to gastric acidity, 
gastric ulcer and duodenal ulcer; (iv) general statistical survey for 
New Zealand: R. Fulton. 
(b) Paper on the recurrence of ulceration following the various operative 
procedures for gastric and duodenal ulcer: F. G. Bell. 
(c) Paper on the control of gastric acidity by radium: J. A. Jenkins. 
(d) Paper on the indications for gastro-enterostomy in gastric and 
duodenal ulcer: T. D. M. Stout. 
(e) Discussion on above papers. Openers: G. Barnett, N. Speight. 


2.15 p.m.—-Discussion on morning’s papers. 


3.15 p.m.—Paper and demonstration on amputation stumps and artificial limbs: T. 
Fergus. 


4.15 p.m.—Demonstration of cases. 
8 p.m.—Annual general meeting. 
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Thursday, August 31, 1939. 
8 a.m.—Operations. 
10.15 p.m.—Short papers: 
. Two rare cervical tumours: P. S. Foster. 
. Injury to the rectum: R. O’Regan. 
. Catheterization of ejaculatory ducts: C. M. Greenslade. 
. Suture materials and methods of use: G. Barnett. 
. Semb apicolysis: J. A. Jenkins. 
. Technique of cholecystectomy: R. Fulton. 
Indications for exploration of the common bile duct: S. Wilson. 
2.15 p.m.—A paper on bone grafts, and demonstration of cases showing results: J. R. 
White, Walden Fitzgerald. 
3.15 p.m.—Discussion: opened by J. Leslie Will. 
4.15 p.m.—Demonstration of cases, Section of Diseases of the Eye, Ear, Nose and 
Throat. 
7 p.m.—Annual dinner, at the Fernhill Club. 


SOUTH AUSTRALIAN ANNUAL MEETING. 


THE annual meeting arranged by the South Australian State Committee was held in 
Adelaide on Wednesday and Thursday, August 30 and 31, 1939. The following programme 
was presented. 
Wednesday, August 30, 1939. 
At the Adelaide Hospital. 
9 a.m. to 11 a.m.—L. O. Betts: orthopedic operations; R. F. Matters: gynecological 
operations. 
At the Verco Theatre, Institute of Medical and Veterinary Science. 
11.30 a.m.—Sir Henry Newland (lecturette): “Bronchiectasis.” 
At the Adelaide Hospital. 
2 p.m. to 4 p.m.—L. C. E. Lindon: operations. 
At the Oriental Hotel. . 
6.45 p.m.—Dinner. 
At the Verco Theatre, Institute of Medical and Veterinary Science. 
8.30 p.m.—Business meeting, followed by a demonstration of the following films and 
discussion: 
(1) “Recent Advances in Fracture Treatment”, by R. Watson-Jones, 
F.R.C.S. (made available by the courtesy of B. T. Keon-Cohen). 
(2) “Treatment of Cervical Vertebre”’, by Thomas King. 


Thursday, August 31, 1939. 
At the Adelaide Hospital. 
9 am. to 11 am—H. R. Pomroy: orthopedic operations; R. E. Magarey: 
gynecological operations. 
At the Verco Theatre, Institute of Medical and Veterinary Science. 
11.30 a.m.—B. H. Swift (lecturette): “Sterility.” 


VICTORIAN MEETINGS. 


Fe.iows of the College and members of the British Medical Association attended a film 
evening in the College Lecture Hall on Friday, July 21, 1939. The following programme 
was presented. 

1. “Recent Advances in Fracture Treatment”, by R. Watson-Jones, F.R.C.S. (by 

courtesy of B. T. Keon-Cohen). 

2. “Treatment of Cervical Vertebre”, by Thomas King. 

3. “Manipulative Surgery”, by C. H. Hembrow. 

4. “Various Orthopedic Conditions”, by D. Officer Brown. 

Fifteen minutes were allowed for discussion following the presentation of each film. 
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At the request of the Victorian State Committee of the College, Professor W. J. Young 
and Professor R. Douglas Wright arranged a demonstration for Fellows of the College, 
at the Department of Physiology on Friday, September 1, 1939, at 8.15 p.m. 

Subjects demonstrated were: 

(1) Dr. F. Shaw. The action of barbituric acid compounds on the intestines. The 
depressant effect of this substance on the tone of the intestine was demonstrated. 

(2) Dr. V. Krieger and Mr. T. Kilvington demonstrated the technique for the 
biological assay of anti-diuretic hormones in the urine of patients with normal and 
abnormal pregnancy. Results indicated that in some toxic conditions (especially 
eclampsia) of pregnancy there are abnormal amounts of anti-diuretic hormones present 
in the urine. 

(3) Miss K. Law demonstrated the methods for chemical estimation of vitamin 4A, 
“Riboflavin” and vitamin C. She also gave a résumé of the present position with regard 
to the vitamins. 

(4) Mr. Leighton West described the results of some experiments on neuro- 
dystropic disturbances in dogs. 

(5) Dr. Krieger demonstrated a chemical test for male gonadotropic hormones in 
the urine in cases of virilism. 

(6) Professor R. Douglas Wright demonstrated and outlined the factors governing 
the secretion of Brunner’s glands in the duodenum. 


TueE Executive Committee of the Council of the College arranged the following series 
of meetings for Fellows practising special branches of surgery. The meetings are open 
to all Fellows of the College. It is hoped that a similar series of meetings might be 
organized in other States and in the Dominion. 


Thoracic Surgery. Honorary Organizer: C. J. Officer Brown. 
Date: Tuesday, August 1, 1939, at 8.15 p.m., in the Council Room. 
Subject: An informal discussion on “Acute Empyema”. 
Speakers: Opened by F. J. Colahan, E. S. J. King and Henry Searby. 
Neurosurgery. Honorary Organizer: F. P. Morgan. 
Date: Wednesday, August 16, 1939, at 4.30 p.m., in the Council Room. 
Subject: “Some Experiences with Ventriculography and Arteriography.” 
Speaker: A. E. Coates. A general discussion followed. 
Orthopedics. Honorary Organizer: B. T. Keon-Cohen. 
Date: Wednesday, October 11, 1939, at 8.15 p.m., in the Council Room. 
Subject: “Osteomyelitis.” 
Speaker: Fay Maclure. A general discussion followed. 
Laryngo-Otology. Honorary Organizer: John Shaw. 
Date: Thursday, October 12, 1939, at 8.15 p.m., in the Council Room. 
Subject: “Surgery of Petrositis.” 
Speaker: T. G. Swinburne. A general discussion followed. 
Gynecology. Honorary Organizer: Robert Fowler. 
Date: Monday, November 6, 1939, at 8.15 p.m., in the Council Room. 
Subject: “Surgery of Gynecological Malignancy.” 
Speaker: J. M. Buchanan. A general discussion will follow. 
Urology. Honorary Organizer: J. B. Somerset. 
Date: Monday, November 27, 1939, at 8.15 p.m. in the Council Room. 
Subject: “Carcinoma of the Bladder.” 
Speaker: J. Thomson Tait. A general discussion will follow. 
Pediatrics. Honorary Organizer: J. G. Whitaker. 
Date: Wednesday, December 6, 1939, at 8.15 p.m., in the Council Room. 
Subject: “Investigation of the End-Results in Congenital Dislocation of the Hip.” 
Speakers: J. B. Colquhoun and J. G. Whitaker. A general discussion will follow. 
Ophthalmology. Honorary Organizer: Mark Gardner. 
Date: Wednesday, December 13, 1939, at 8.15 p.m. in the Council Room. 
Subject: “Exophthalmos.” 
Speaker: K. O’Day. A general discussion will follow. 


On Friday, September 29, 1939, C. Gordon Shaw delivered a lecture in the College 
Lecture Hall entitled: “Surgery of the Knee.” 
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Dbituarp. 
WILLIAM JAMES MAYO. 


Dr. Wiutt1am J. Mayo, Master Surgeon, and chief of staff of the Mayo Clinic, died on 
July 28, 1939, two months after his brother, Dr. Charles Mayo. 

His death brought to an end a lovable, and now historic, association of two brothers 
of Christian spirit which built in the interests of suffering humanity that organization 
which is known the world over as the Mayo Clinic. It had its beginning in the 
decision of the brothers in the early part of their lives to devote earnings, beyond 
a yearly sum sufficient to give them reasonable remuneration for their work, to 
furthering the welfare of the sick and the cause of medical education. ‘The Clinic’ 
soon became a Mecca for the surgically sick. And to it in the pursuit of knowledge 
also flocked surgeons from all parts of the world. 

Surgeons in Australia and New Zealand especially will feel keenly Dr. Mayo’s 
loss, for many were personal friends of his and most were indebted to him for kindnesses. 
But in Australia and New Zealand William Mayo will long be remembered for the part 
he played in the formation of the Royal Australasian College of Surgeons. It was 
his visit to Australia in 1924, in company with other distinguished American surgeons, 
which led to the revival of the project to establish an Australasian college. 

Dr. Mayo was a wise and skilful abdominal surgeon. He was a great organizer 
and administrator, and to these qualities the Mayo Clinic owed much of its success. 

He was an honorary Fellow of the Royal College of Surgeons of England, of the 
Royal College of Surgeons of Edinburgh, and of the Royal College of Surgeons of Ireland, 
doctor of laws of ten universities, doctor of science of three, master of surgery of 
Trinity College, Dublin, and honorary member of almost every surgical society in the world. 


“Our wreaths may fade, our flowers may wane, 
But his well ripened deeds remain.” 


Notices. 
THE BRITISH POSTGRADUATE MEDICAL SCHOOL. 


Tue College wishes to draw attention to the announcement of the British Postgraduate 
Medical School on page xxxvi of the advertisements. 


NEW DEVELOPMENTS IN SURGICAL EQUIPMENT. 


Tue attention of Fellows is drawn to pages xx and xxxii among the advertisements, 
which illustrate some recent developments in surgical equipment. The Editorial 
Committee is responsible for the selection of the equipment illustrated thereon. The 
publishers will be pleased, whenever possible, to supply the names and addresses of the 
manufacturers to anyone requiring such information. 


Editorial Notices. 


EprrorIAL communications should be addressed to the Chairman of the Editorial 
Committee, 57 Collins Street, Melbourne, or to any member of the Editorial Committee. 
It is understood that original articles forwarded for publication are offered to THE 
AUSTRALIAN AND NEW ZEALAND JOURNAL OF SuRGERY solely, unless the contrary be stated. 

Reprints can be supplied at cost price; the minimum number is fifty copies. 
Orders for reprints must be given when the proo? is returned. 

Exchange journals should be addressed to the Honorary Librarian, Royal 
Australasian College of Surgeons, Spring Street, Melbourne. C.1, Victoria, Australia. 

Business communications and remittances should be addressed to Butterworth 
and Co. (Australia) Ltd., 8 O’Connell Street, Sydney. 


— 
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| COMMONWEALTH OF AUSTRALIA 


DEPARTMENT OF HEALTH 


| TETANUS ANTITOXIN 


Globulins, refined and concentrated 


The attention of the medical profession is directed to the high quality of Tetanus 
Antitoxin which is being issued by the Commonwealth Serum Laboratories. 

The Laboratories issue only concentrated and purified Serum, 
which is of high potency and small volume. 


During the preparation of the concentrated serum those fractions of the protein 
content of the immune antitoxic serum which are most disposed to induce serum 
sickness, are eliminated. 


The concentrated serum contains in a very small bulk many thousands of 
antitoxin units. Before issue it is carefully tested for unitage and sterility by methods 
which have the approval of the best authorities. 


The serum in its present form is a relatively stable product and is not disposed 
to precipitate or to produce serum sickness. It has been employed for routine use 
in the large Metropolitan Hospitals in Australia. 


Tetanus Antitoxin Globulins, refined and concentrated, can be obtained in the follow- 
ing quantities: 


1 ampoule containing 500 units (U.S.A.) = 1,000 International units .. .. .. 1/6 
1 ampoule containing 1,000 units (U.S.A.) = 2,000 International units .. .. .. 3/- 
1 ampoule containing 1,500 units (U.S.A.) = 3,000 International units .. .. .. 4/- 
3 x 1,500 unit ampoules in one package .. ee, 
1 ampoule containing 5,000 units (U.S.A.) = 10,000 International units .. .. .. 11/6 
1 ampoule containing 10,000 units (U.S.A.) = 20,000 International units .. .. .. 20/— 


Supplies may be obtained from the COMMONWEALTH SERUM LABORATORIES, 
Royal Park, Victoria, and also from the following: Director-General of Health, 
Canberra; Chief Quarantine Officer (General), Anzac Square, Adelaide Street, Brisbane; 
| Chief Quarantine Officer (General), Customs House, Circular Quay, Sydney, N.S.W.; 


Chief Quarantine Officer (General), C.M.L. Building, 41-47 King William Street, Adelaide, 
$S.A.; Chief Quarantine Officer (General), G.P.O., Perth, W.A.; Chief Quarantine Officer 
(General), Commonwealth Health Laboratory, Launceston, Tasmania. 


Supplies may also be obtained from The Director-General of Health, Wellington, N.Z. 


Gas-Gangrene Antitoxin (Perfringens) 
Globulins, refined and concentrated 


1 ampoule containing 4,000 units .... He ee 6/6 each 


COMMONWEALTH SERUM LABORATORIES 


ROYAL PARK——VICTORIA——AUSTRALIA 
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HAMOGLOBIN 
AND BLOOD SUGAR 
COLORIMETER 


A HIGH PRECISION INSTRUMENT, 
SIMPLE AND SPEEDY IN WORKING 


In the hemoglobin estimation the blood is 
added to N/10 hydrochloric acid, the colour 
intensity being then compared in_ the 
Colorimeter with a gauged colour scale. 
In the blood sugar estimation the blood is 
mixed with a 1:2% picric acid solution, 
shaken and filtered. Sodium hydroxide 
solution is added, and after five minutes’ 
boiling on a water bath and immediate 
cooling the blood sugar value in mgm.% is 
read on the Colorimeter. 


Full directions given for each process. 


Price £8/10/-. No. 2307. 
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SYRINGE 
and 
AMPOULE CASE 


(No. 2507, as illustrated.) 


Contains syringe in spirit- 
proof case, assorted 
needles and ampoule 

space. 


Price (without ampoules), 
45/-. 


Elliotts and Australian oe am Ltd., Sydney 


A. M. BICKFORD & SONS LTD. - 
FELTON, GRIMWADE & BICKFORD LTD. 
FELTON, GRIMWADE & DUERDINS LTD. 
TAYLORS, ELLIOTTS & AUSTRALIAN DRUG PTY. 


- ADELAIDE AND es 


ERTH 


LT 
BRISBANE, ROCKHAMPTON AND TOWNSVILLE 
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6 99 OPERATION TABLES SET A NEW 
HIGH STANDARD OF SURGICAL 
EXCELLENCE | 


PRECISION 
that gives ‘ 
CONFIDENCE 
to the Surgeon STABILITY 
100°, AUS- 
TRALIAN 


MANUFACTURED 


BY ‘ 
R. SMI H & C Oo. 136 GRENFELL ST., ADELAIDE 


Agents: K. G. LUKE LTD., Melbourne; RICHARD THOMSON LTD., Castlereagh Street, Sydney 


Ether--Ideal Anzesthetic 


WOOLWICH and ELLIOTT brands of Anesthetic Ether 

and Ethyl Chloride (complying with all the tests of the 

B.P., 1932) are used extensively in hospitals throughout 
Australia. 


FAMOUS BECAUSE THEY SATISFY 


ANZESTHETIST .prefers an anesthetic that is simple and flexible in its 


administration . . . low cost . . . easily transported. 


SURGEON + « edemands muscular relaxation and smooth anesthesia. 


PATIENT . . .assured safety during the entire anesthesia and comfort in 
the induction and recovery stages. 


Specify WOOLWICH and ELLIOTT brands when ordering supplies 


through your wholesale house or Government Stores Department. 


Made in Australia by 


Woolwich-Elliott Chemical Co. Pty. Ltd. 


SCOTTISH HOUSE, 17 BRIDGE STREET, SYDNEY 


Jd 


: 

& 

|_| 


“FILTOCERT” 
APPARATUS FOR 
MAKING ALCOHOL 

STERILE. 

(Zentralblatt fiir 
Chirurgie, Volume 
LXVI, Number 15, 
April 15, 1939, page 

15.) 


The apparatus filters 
under air pressure (see 
hand pump). Five litres 
in 20 minutes. 


Mew Developments in Surgical Equipment. 


A KNEE BRACE DESIGNED TO PREVENT 
SLIPPING. 


(The Journal of Bone and Joint Surgery, 
Volume XXI, Number 3, July, 1939, page 797.) 
It includes two bars of 17 S.T. aluminium, each 
extending for six inches above and below the 
joint line. Raphael R. Goldenberg, M.D. New 
Jersey. 


| | 

| 

| 
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ttingedge Caltingedge Open Closed 
yppar blade postion 


| 


NEW SUTURE SCISSORS. 


(The Journal of the American Medical 
Association, Volume CXII, Number 23, 
June 10, 1939, page 2410.) 


Designed to simplify the cutting of 
silk sutures at the desired site. 


These instruments are selected by the Editorial Committee, and the Publishers will 
be glad. whenever possible. to give the names of the suppliers to any subscriber. 
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PAINFUL SHOULDER +: NEURITIS 
FOCAL ARTHRITIS °* FIBROSITIS 


oop hot and thick applications of Antiphlogistine, 
G which may be left iz situ for hours, is one of the 
most efficient methods of applying prolonged moist heat 
locally. It is valuable, also, as a complementary measure 
to electrotherapy. It aids in the dissipation of metabolic 


toxins, thus helping to reduce functional disability. 


Sample and literature on request 


THE DENVER CHEMICAL MANUFACTURING CO. 
163 Varick Street, New York City. 76-8 Liverpool Street, Sydney. 


MADE IN AUSTRALIA 


| 
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Denyer’s Pedestal Base Operating Table 
Lateral Tilting Model with Oil Pump and Stainless Steel Top Built Entirely in Our Own Workshops 


@ DESIGN. — Perfected, through 
close association and co-opera- 
tion with able surgeons, to 


provide all positions used in 
modern surgery. 


@ MATERIALS.—Only such ma- 

terials as from actual practice 
have proved serviceable enter 
into the construction. 


@ GUARANTEE.—The value of 
any product is its capacity 
for service. Denyer tables are 
dependable in performance, and 
carry a _ lifetime guarantee 

against defective material. 


@ ACHIEVEMENT.—Denyer tables 
have been installed by princi- 
pal Hospitals in all States and 

New Zealand. 


— Price List with pleasure — 


DENYERS 


Pty. Led. 
264 SWANSTON STREET 
MELBOURNE, VIC. 


MEDICAL GYMNASTICS... 


@ MEDICAL GYMNASIUM.—The Medical Gymnasium has all the latest 
scientific appliances for treatment and re-education of muscles and stiff joints 
after periods of inactivity, including special machines for graduated exercise, 
Spinal Curvature, Stooped or Wry Neck, Flat Chest, Flat Feet and all postural 
and physical defects. 


MEDICAL MASSAGE, ETC.—The Medical and Massage Department is equipped 
with all the latest appliances for treatment, including diathermy, radiant heat, 
hot air, galvanism and faradic current, ionization, hydro-electric, high frequency, 
vapour, electric light and Zotofoam baths. 


In their own private massage rooms women patients may receive treatments. 


All remedial treatment is carried out under medical supervision. 


THE LANGRIDGE SCHOOL OF PHYSICAL CULTURE 


@ FOR MEN - - - - - - - 278 GEORGE STREET, SYDNEY. B7719 
@ FOR WOMEN - - - - - - 222 GEORGE STREET, SYDNEY. B/7719 
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G.L. 


The only Glucose reinforced with Calcium and Ostelin Vitamin D. 


A RATIONAL 
COMBINATION FOR 
MODERN GLUCOSE 

THERAPY 


As a routine before sur- 
gical treatment Glucose-D 
should be administered for 
several days before the 
operation, and, in specially 
large doses, on the day of 
the operation itself. It is at 


this time that patients have 
the greatest need for a 
glycogen reserve, yet, owing 
to the excitement of waiting 
for the operation, are most 
liable to have this reserve 


depleted. 


The administration of anzes- 
thetics to patients with a 
lowered glycogen reserve 
may result in damage to the 
liver. 


This in turn impairs the 
capacity of the liver for 
storing glycogen, and pro- 
duces post-aneesthetic vomit- 
ing. The vomiting intensi- 
fies the glycogen shortage, 
and thus completes the 
vicious circle. 


Glucose-D is most urgently 
needed when there is reason 
to suspect hepatic insuf- 
ficiency and when the 
metabolic rate is high. It is 
very desirable (especially 
after a severe operation or 
when a considerable amount 
of anzesthetic has been 
given) to repeat the admin- 
istration of Glucose-D after 
the operation. 


This simple precaution is 
effective in preventing post- 
operative vomiting and 


shock. 
In | lb., 3 lb. and 7 Ib. tins. 


SPECIAL QUOTATIONS FOR PROFESSIONAL OR HOSPITAL USE 


on application to 


Glaxo Laboratories (Aust.) Pty. Ltd. 


P.O. BOX 2621 EE, SYDNEY. 
Telephone MA 5356. 


P.O. BOX 649 E, MELBOURNE. 
Telephone F 1151. 
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BRITISH POSTGRADUATE MEDICAL 
SCHOOL 


(University of London) 


MEDICINE. 
Professor: F. R. Fraser, M.A., M.D., F.R.C.P. 


Reader: J. McMichael, M.D., M.R.C.P.E., 
F.R.S.E. 
Senior Assistant Medical Officer (L.C.C.): J. D. 
Hardy, M.D., M.R.C.P. 
First Assistants: 
J. G. Seadding, M.D., M.R.C.P. 
P. H. Wood, M.B., B.S., M.R.C. 
E. P. Sharpey-Schafer, B.A., B. 
N. S. Alcock, M.B., Ch.B., M.R.C.P. 


OBSTETRICS AND GYNAECOLOGY. 
Professor: James Young, D.S.O., M.D., 
F.R.C.S.E., F.C.0.G. 
Reader: R. J. Kellar, M.B., Ch.B., M.R.C.P.E., 
F.R.C.S.E., M.C.O.G. 
Senior Assistant Medical Officer (L.C.C.): A. B. 
Field, M.B., B.Ch. 
First Assistants: 
M. Kenny, M.B., B.S., M.C.O.G. 
J. K. Sutherland, M.B., Ch.B., M.R.C.P. 
Visiting Gynecologist: Victor Bonney, M.S., 
M.D., F.R.C.S., F.R.A.C.S., M.R.C.P. 
Visiting Obstetrician and Gynecologist: 
V. B. Green-Armytage, M.D., F.R.C.P., F.C.0.G. 


RADIOLOGY. 
Radiologist: J. Duncan White, M.B., Ch.B., 
D.M.R.E. 
Assistant Radiologist: E. J. E. Topham, M.A., 


M.B., B.Ch., M.R.C.S., D.M.R.E. 
Physicist: L. H. Clark, M.Se., Ph.D. 


DUCANE ROAD, SHEPHERDS BUSH, LONDON, W.12. 
STAFF OF SCHOOL 


ADMINISTRATIVE. 


SURGERY. 
Professor: G. Grey Turner, D.Ch., M.S., F.R.C.S., 
F.A.C.S., F.R.A.C.S. 
Reader: A. K. Henry, M.B., M.Ch., F.R.C.S.1. 
Senior Assistant Medical Officer (L.C.C.): F. R. 
Leonard, M.B., Ch.B., F.R.C.S. 
First Assistants: 
A. L. Light, M.D., M.S., F.R.C.S. (Genito- 
urinary). 
A. J. Watson, M.B., B.S., F.R.C.S. (Fractures 
and Orthopedics). 
R. H. Franklin, M.B., B.S., F.R.C.S. 
R. Shackman, M.B., B.S., F.R.C.S. 
Assistants: 
J. I. Griffiths, M.B., B.S., F.R.C.S. (Oto-rhino- 
laryngology). 
G. C. Knight, M.B., B.S., F.R.C.S. 


PATHOLOGY. 
Professor: J. H. Dible, M.B., Ch.B., F.R.C.P. 
Readers: 
J. Gray, M.D. (Morbid Anatomy). 
E. J. King, M.A. Ph.D. (Pathological 
Chemistry). 
Hon. T. C. Stamp, M.B., B.Chir., M.R.C.S., 
L.R.C.P. (Bacteriology). 
Senior Assistants: 
-J. M. Vaughan, B.A., D.M., M.R.C.P. (Clinical 
Pathology). 
T. H. Belt, M.B., B.Sc. (Morbid Anatomy). 
Assistants: 
(Vacant) (Morbid Anatomy). 
D. Beall, B.A., Ph.D. (Pathological Chemistry). 
R..G. Macfarlane, M.D., M.R.C.S., L.R.C.P. 
(Clinical Pathology). 
J. MacLennan, M.B., Ch.B. (Bacteriology). 
D. M. Stone, M.D., D.P.H. (Bacteriology). 


Dean: Colonel A. H. Proctor, D.S.O., M.D., M.S., F.R.C.S.E., I.M.S. (Retd.). 
Sub-Dean: Dr. C. E. Newman, M.D., F.R.C.P. 
Secretary: Paymaster Captain W. R. Scotland, R.N. (Retd.). 


The British Postgraduate Medical School has been established to provide for the further and more 


advanced tuition in Medicine to qualified medical men and women. 


It is entirely reserved for those 


holding registrable qualifications, or in the absence of these, University degrees in their country of 


origin. Students can be admitted at any time and for any perio 
There are separate departments staffed by a whole-time staff in 


hospital practice of the School. 


Medicine, Surgery, Obstetrics and Gynecology, Pathology, Radiology, and Anesthetics. 
in the Hammersmith General Hospital 


work is provid 
462 beds. 


d to the ordinary teaching and 


The clinical 
(L.C.C.), which adjoins the School and has 


A course for the Diploma in Clinical Pathology (University of London) is held each year and 


commences in the first week in October. 


Arrangements can also be made for advanced work and 


research in Pathology, Bacteriology, Morbid Histology and Biochemistry. 
FEES: Tuition and Hospital practice, 1 month, Six guineas; 3 months, Twelve guineas; 6 months, 


For further particulars apply: 
THE DEAN, British Postgraduate 


facilities im England should apply to the Dean. 
facilities in America and on the Continent. 


Twenty-one guineas; Course for Diploma in Clinical Pathology, 


Forty guineas. 


Medical School, Ducane Road, London, W.12. (Shep. Bush | 260.) 
(Cables: Posgradmed London.) 
Postgraduate students who require information or advice as to courses of study and postgraduate 


Information is also available regarding postgraduate 


For the convenience of postgraduate students who are strangers to London and require advice 
as to postgraduate facilities and courses of study, a sub-office has been opened at The London School 


of Hygiene and Tropical Medicine, Keppel Street, London, W.C.1. 


(Mus. 0943.) 
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SPICERS AND DETMOLD LTD. 


Official Bookbinders to Butterworth & Co. (Australia) Ltd. 


HAVE YOUR COMPLETE SETS OF THE AUSTRALIAN 

AND NEW ZEALAND JOURNAL OF SURGERY BOUND 

IN STRONG AND HANDSOME BINDINGS WITH TITLE 
IN GOLD ON BACK. 


Half Calf .. 13/9 


Full Leather - 
Cloth ... 8/6 


Buckram .. 8/6 


NO MORE MISSING PARTS 


**Bound”’ to Last for Many Years! 


All communications in connection with binding should be 


addressed to BUTTERWORTH & CO. (AUSTRALIA) LTD. 


(Incorporated in England) 
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When Insurance 


the 


Profession. 


Accident and Sickness, Motor Car, Plate 
etc. 


Telephone: M 1871 (9 lines). 


Fall Due 


£ HAT is a good time to investigate 


your own Company. The B.M.I. 
operates in the interest of Medical 
Practitioners. 


Under the aegis of the B.M.A. (Victorian 
Branch) and the Medical Society of Victoria. 


Profits are used in the interests of the Medical is as follows: 


The B.M.I. transacts all classes of general Dr. R. H. Fetherston 
Insurance business—Fire, Burglary, Personal Dr. J. Newman Morris 


Any further information readily supplied. 


THE BRITISH MEDICAL INSURANCE CO. OF VICTORIA LTD. 
389-395 LITTLE FLINDERS STREET, MELBOURNE, C. | 


Renewals 


advantages of a policy with 


DIRECTORATE 


Dr. C. H. Mollison 
(Chairman) 


Glass, Dr. F. Kingsley Norris 
Mr. T. E. V. Hurley 


% Applied or removed in 
an instant 

% No tying or pinning 

% Fastens itself 


*% Does NOT adhere to Sizes: — 8 yds. 
flesh, hair or clothing 1g” x 5 yds. 


OBTAINABLE FROM ALL SUPPLIERS 


BANDEX is an entirely new type of sterilized 
gauze bandage that requires no tying or pinning. 
it is applied in a few seconds and can safely be 
removed without fear of tearing the wound. It 
entirely eliminates ugly bandages and messy 
sticking plaster. 


Enquire immediately. 
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INCREASINGLY Valuable 
in ANESTHESIA 


INCREASING KNOWLEDGE of the advantages of cyclopro- 
pane for general inhalation anesthesia has rapidly extended the 
use of this agent. It has proved to be particularly valuable in 
thoracic, thyroid, and gynecologic surgery. 


Induction of anesthesia with cyclopropane is pleasant and rapid. 
Breathing is quiet. Circulation is not depressed. Relaxation is 
comparable to that obtained with ether. Recovery is rapid. 
Post-operative morbidity compares favourably with other 
anesthetic agents. 


Squibb Cyclopropane is an exceptionally pure gas. Anesthetists 
throughout the country have generally accepted it as a dependable 
anesthetic agent. 


Squibb Cyclopropane is supplied in 2-, 6-, and 25-gallon 
Amplons.* Because of their light weight, the 2- and 6-gallon 
Amplons are especially suitable for portable machines. Squibb 
Cyclopropane can also be obtained in standard cylinders of 30, 


75 and 200 gallons. 


Note.—Cyclopropane is a highly potent gas and 
should be used only by anesthetists who are familiar 
with the technique of its administration. 


For information and booklet on Cyclopropane address 


S. Hoffnung & Co. Ltd. 
153-157 Clarence Street, 
Sydney, Australia 


E. R. SQUIBB & SONS 
Manufacturing Chemists to the Medical Profession 
since 1858. 


* Amplon is a trade mark of E. R. Squibb & Sons. 
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and STATIONERS 


who can be confidently recommended 


. . From actual experience the Publishers can recommend to 
subscribers to the Journal the firms whose advertisements appear below. 


M EDICAL practitioners and 
other professional people who 


Professional Stationery 
require printing of any nature should 


and all Classes of 
P h : make application to the Manager for 
Printed Matter at shortest notice quotations, or ‘phone MW 2651-2 


Australasian Medical Publishing Company Limited 
The Printing House, Seamer Street, Glebe, Sydney 


and a representative will call on you. 


P R I N TE RS Specialising in the production 


of Publications requiring care 
combined with first-class workmanship 


and accuracy, 


331 KENT STREET, SYDNEY 


Telephone BW 6000 


On the Card System 
| Drawer 6 x 4 Oak Card Cabinet. 
500 Combined Record of Visits and Ledger Cards. 
3 A to Z Alphabets. 


3 Main Guides. 
Open, Completed but not paid, 
Finished 
W. E. SMITH LTD. Price Complete, 
Systems Specialists 35/- 


310 GEORGE ST., SYDNEY Carriage Forward. 
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“Victory” Ribbons. 
“Goodwear™ Carbons. 


Stencils and Inks. 


‘MALCOLM LANE, SYDNEY. 
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OFFICE SUPPLIES ! 


FOR TYPEWRITER—Bank, Bond and Follower Papers. 


YOU CAN DO BETTER AT EMPIRE! 


FOR DUPLICATOR—"‘Copyright’’ Absorbent Papers. 


EMPIRE TYPEWRITER SUPPLIES CO. 


‘Phone BW 2375—5 lines. 


B-D TRIPLE CHANGE STETHOSCOPE 


Instead of procuring three separate 
stethoscopes, it is now possible to 
obtain all three by buying only one 
B-D Triple Change Stethoscope. 
Each of the above-mentioned styles 
of chest pieces is equipped with a 
Luer-Lok connection. This permits 
instant attachment of the chest 
piece by a half-turn. 


Elliotts and Australian Drug Pty. 
Limited, 33 Bligh Street, Sydney. 

Felton, Grimwade and Duerdins Ltd., 
21 Alfred Place, Melbourne. 

T. and E. Surgical Co., 152 Charlotte 
Street, Brisbane. 

A. M. Bickford and Sons Ltd., 42-46 
Currie Street, Adelaide. 

Felton, Grimwade and Bickford Ltd., 

297 Murray Street, Perth. 


British Encyclopedia 
of 


Medical Practice 


Under the General Editorship of 


SIR HUMPHRY ROLLESTON 


Bt., G.C.V.O., K.C.B., M.D., D.Se., D.C.L., 
LL.D., 

Emeritus Regius Professor of Physic, 

Cambridge; Sometime President of the 

Royal College of Physicians of London, 


And Associate Editors and Authors for each 
title. 


THE NEW 24PAGE BROCHURE IN 
COLOUR, 


containing full details will gladly be sent 
post free on request to 


BUTTERWORTH & CO. 


(AUSTRALIA) LTD. 


8 O’Connell Street, Sydney, N.S.W. 
P.O. Box 1510 DD. 


Also at Melbourne, Wellington and Auckland. 


David J. Farrell 
Medical Draughtsman 
and Illustrator 


All branches of Medical Art accurately 
delineated. 


GROSS ANATOMY 
MICROSCOPIC ANATOMY 
MORBID ANATOMY 
HISTOLOGICAL PATHOLOGY 


SURGICAL PROCEDURE 
(a) Operation Fields 
(b) Cystoscopic Technique 


and all Clinical illustration. 


Communication: 
Anatomy Department, Sydney 
University. 


"Phone: MW 2541. 
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Checked and rechecked 


Before it leaves the pharmacy, every prescription you 
place in the hands of Washington H. Soul, Pattinson 
& Co. Ltd., is carefully checked and rechecked to 
ensure accuracy. 

All dispensing is performed by highly qualified and 
experienced chemists. 

Every drug and chemical is fresh and pure, and pre- 
tested in our own elaborately equipped laboratories. 


Because of our huge organisation, we can afford to 
stock all drugs, even those rarely prescribed. 


For these reasons the medical profession 
and the Australian public have, for genera- 
tions, entrusted us with the important work 
of dispensing prescriptions. 


May we be privileged to act as your 
dispensers? 


Washington H. Soul, 
Pattinson & Co. Ltd. 


Branches Everywhere in Sydney, 
Suburbs, Newcastle and District. 
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Brief Hy 


Australian ¢ 


DATE DUE 


FROM ONE-HAL oct. 1959 


Administered orally, 
Nembutal exerts an 
pronounced sedative 
that required with mo 
dosage also reduces 
by lessening the amo 
Nembutal, clinically, 
@ Safety, rapidity a 
for use not only as a 
surgery, but also in 
ness, nausea from any 


SEDATIVE + HYPNO 


lowa State Medical Library 


HISTORICAL BUILDING 
DES MOINES, IOWA 


We hope you obtain pleasure and profit from the 
use of the Iowa State Medical Library. You can 
increase its usefulness by returning your books 
promptly. We are pleased to be of service to you. 

Borrower. Adults are entitled to draw books by 
filling out an application card. 

Number of Volumes. Two new books, or two 
new consecutive Journals cannot be taken by one 
person. Students may borrow 3 volumes at a time, 
which are not renewable. 

Time Kept. The period of loan is two weeks ; 
older books may be once renewed. New books and 
Journals are not renewable. 

Forfeiture of Privilege. Loss of books or 
journals without paying for same. defacing or muti- 
lating material, three requests for postage without 
results, three requests for return of material without 
results, or necessity of asking Attorney General's aid 
to have material returned, bars from future loans. 

Transients and those at hotels may borrow books 
by depositing the cost of the book, or $5.00, which 

is returned when the book is returned. 


From Michelangelo 


New Zealand J. sure. IVE EFFECT 


BARBITURATES 


hine or other poisoning 
ts—with or without 
jpolamine. Nembutal 
ed with much success 
ito morphine in con- 
a of early cancer. 
failable through phar- 
Variety of forms, the 
tyed of which are the 
‘ain capsules for oral 
“ill be sent promptly 


BORATORIES 
ITED 


@ Sydney, N.S.W. 
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“The Doctor’s Dilemma” 


Life, Health, Vigour and Knowledge in combination 
form the Capital of the Professional Man. 


THIS COMPOSITE CAPITAL TENDS TO DIMINISH. 


While health and vigour remain the toll of the years may be 
compensated by gain in Knowledge; but inevitably there comes a 
time when the forces of decrement prevail. 


Through untimely death or disability the human capital may 
suddenly shrink to nothing. 


The effect of the gradual or sudden shrinkage of this Composite 
Capital of a Professional Man 


Can be Avoided 


by means of . 
The Income Policy 


The National Mutual Life 


Association 


OF AUSTRALASIA LIMITED 
(Established 1869) 


Head Office: Corner Collins and Queen Streets, Melbourne. 
Branches and Agencies throughout Australia and New Zealand. 


BOARD OF DIRECTORS: 
Sir Harold D. Luxton, K.B., Chairman. 
Major-General Sir Brudenell White, K.C.B., K.C.M.G., K.C.V.O., D.S.O., Vice-Chairman. 
Herbert Brooks, Esq., B.C.E., Melb. Univ. 

Hon. Sir William H. Irvine, G.C.M.G., LL.D. 


V. Y. Kimpton, Esq. 
Sir Alan Newton, K.B., M.S.Melb., F.R.C.S. 


Published by ButrerwortH & Co. (AusTraLia) Lap., 8 O'Connell Street, Sydney, New South Wales, and Printed 
in Australia by AUSTRALASIAN MEDICAL PUBLISHING “ING Co., Ltp., The Printing House, Seamer Street, Glebe, N.S. W. 
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